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x*v?-*(ot$; mm fc tt** * r * y U MiTOtt * - ^ 

*>*^*'J^t2 0mM^i>»li« (pH6. 7) *T6 Ot^Cl 0 
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v^t^h;^ TSn-^jitfTSn^^fcfffr (H i r o y u k 
i Mori^ TA Chimeric «-Glucan Phosph 
orylase of Plant Type L and H Isozym 
es_|,The Journal of Biological Chemis 
try, 1993, vol. 268, No. 8, pp. 5574-5581) . 
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Toshio Fukui <b. Biochemistry of V 
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*fcttJ6IM» 





[0 0 6 5] 

14, 9 4*fL (Type Lfct/T$^) ff 7— tfe&& 

Mx.lf> li&f 5^^) ^ ^ n © « - > ^ v 5 - ^fot y 

l*«WP*liftl 0 4,0 0 0T'fe*K m$frm<Dmm*<D? J 7H<D a - 
mv^*'j7-W^y !»0&?*lito9 4, 0 0 0*C**o ft* 

fti04, ooo-cfeij, i»iii^ a -7;vr/^*'j7-^ij 
^t^-nWii^9 4, ooo-eab^,o m&n a 

[0 0 6 6] 
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[0 0 6 7] 
[0 0 6 8] 

, fjy'H (Type Hifc^$tL&) a -y)Vj]>*7,*V ^-^fr^^ 
Tti\ Citrus hybrid cultivar, ^ 

[0 0 6 9] 

[0 0 7 0] 

*<7>?im<D*4y°L a -y** >***y 9— tfo c dnai^j* 

[0 0 7 1] 

BW#»5fc3*U *tT7§ylffifJtKif^601tt-8 9 3ttfcjjr*- . 
[0 0 7 2] 

V77^»^yL *?*>cdnaib?!I*e 
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[0 0 7 3] 

?0*:E3W-^9fc^U •f-tT7 5y|IEy!IS:HB^I»^l 6 2ffit 

[0 0 7 4] 

V> V *> (nrftfoo 9 4 y°L a-7)V1] DNASS^IJ 
fcEBffl^l lK^U *LT7$,/SfeE?!l*E?!l#^l 2<7>lft~9 7 Hfcfc 

[0 0 7 5] 
[0 0 7 6] 

-3-1 5ic^U •e-LT7 5ymEyO*E3W^l 6<7)lf£~9 2 8fe^i~ 0 
[0 0 7 7] 

o 

[0 0 7 8] 

'bM(DJijfo<D 9J7R a - 7)\> iJ > *A * V 9 - 4r O c D N A Sfi^iJ & @S?iJ# 
9C^U *LT7 3yifcE?!l*Ey!l#-i§"2 0©lt-8 3 2&lC^fo 
[0 0 7 9] 

Citrus hybrid c u 1 t i v a rO^iO^^H a-^;u 
*>^*U7-t^cDN AE^J*E^!l#-t 2 n:^U * IT 7 5 y &E7!) 
*E^lJ#-t 2 2 CO 1 8 4 OffcKarfo 
[0 0 8 0] 

^ *<£>^<£>*>f 7°H « 7--tf<59c DNA@B^J^ie^J# 
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[0 0 8 1) 

o 

[0 0 8 2] 

^J^lB^iJ#-t2 7^1, ^-LTT^ym@e^J^IB^!l^2 8©lfi~84 H£ 
[0 0 8 3] 

[0 0 8 4] 

NASE£iJ£@53«-S!-3 1 K^U U7 ^ 7 mie?iJ£@S?!J#-^ 3 2 K^to +r 
[0 0 8 5] 

yvxf*, yo^tXt, **^>v*, f^n 3 ^ * 

tifcliCi trus hybrid cul t i v a rCfi^iH^i 

4 >f*tf>*>f 7Lfc L<t±H, /J^O*-f 7H$t:lZC itrus h y 

b r i d c u 1 t i v a r <D? <i ?H.(D a -iffrij y y-^ftr^^c 
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t&ifti t<, ,!§#£§:<7)*>f -7°L & L< liL 2, ^^T-f^^^/L^ 777 
3v<^^7 9 L££fi^*?)^-/L?>a 9— If Tab* it 

[0 0 8 6] 

[0 0 8 7] 
[0 0 8 8] 

tt\ Takaha?) (Journal of Biological Ch 
emistry, 2 6 8%, 1 3 9 1 -1 3 9 61, 1 9 9 3 ^) 3&*fB^LTV> 
M§^t^«fc*K mRNA£J§^<7);frj£-ep$gU c DNA?^ ^7 

[0 0 8 9] 

^gE^DOGPitf^SB^J (f-M-^GenBank 7^-b-r>3>t 
VA--D0 0 5 2 0) PCR^7^T-^im ±^cDNA7-f 

PCR^-fr-l : 5' AAATCGATAGGAGGAAAACAT AT 
G ACC T TG AGT GAG AAA AT 3' 

PCRT-7^-2 : 5' GAAGGTACC TTTTCATTr A HTTP P. 
CCCTC 3 ' 

[0 0 9 0] 
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[0 0 9 1] 

T>r-?4>nma&. GP*a*»©*jhaK>*fc«>fcfi^ 

[0 0 9 2] 

-t*<, -fb^^^i^ie^GPafs^^^t^it^arfgT^^o 

©#**ttli, WitfTe' o «b (FEMS Microbiological 
Letters, 1 9 0*, 1 3-1 91, 2 0 0 0^) fc*rfcia*3*LTv* 

[0 0 9 3] 

t^tGPIfS^ii, £**fc«*l«>;frifc-e, **Jfc^* 

o wamt, c**ttf, pMwl j 8 (H*5;->«^:^tt« 

) > PUC18 (i)S),pKK2 3 3 -2 (Amersha 

m- Pharmacia - Biotech*), p E T 3 d (STRATAGE 
NEi) tt«ffl©-«**--C**uf, pUBl 1 0 (Ame 

rican Type Culture Collections*^) 
, PHY3 0 0 PLK (#0 £) ftif^ttffi-cg*. 

[0 0 9 4] 

±IB*> PCR77^i^^ 2 *JB v>-C*fg**if * Lfc*^ 
1(l8*ifc«gftSma I^*&*&*tt*Lfc79;*3 KpMWl 1 8 

*ffiv>T«*.tf, ***TG-l*»fWafcLT, ryfyij^ifttt^L 
[0 0 9 5] 
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*»WO*tttt, *-© « - * > ** * y ? _ * * 3 _ Kt 4 £ 

$ 7t » |&>f b a - U > * x * V ^ - -if * HI JR-T £ X £ & 0 

[0 0 9 6] 

(2. 1 -r^*>*^*y 5-^*3^ k^^^^^ 

[0 0 9 7] 
[0 0 9 8] 

tf, *MF % ^^/y^i^^a-^y^^^ 

«*#-«MLT«fc*#* 0 Tr i sftftft ( P H7. 0) ** 

«Kl0 0mMK&*J:^njpiT, CO****, 5 5t;© 

^50t ( :iLT^^^:io»m o ft,^ 
***\ |«| (^7^>tt|, AVANTI J -2 5 I) £ffiv>T, 8, 
5 0 0 rpmCT, 2 0^MjS^«|L, ^*tt©* ± 

[0 0 9 9] 
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6, 4 < C^T2^gcfiL, *>/<*K*jfc*3*4 0 * v >-c % *£4R (^** 
AVANTI J-2 5I)*MV^ 8, 5 0 0 rpmi:t2 0^ 

tz±mKmwtT>*-*7A zMi&mm 2 5 o g / l k * * * ? * -c ^ a 

«, AVANTI J-2 5I)'»T, 8, 5 0 0 r p m, 2 0^1^ 
[0 10 0] 

®VLZiltt®&<Dfi>^?%*2 5mM TrisM(pH7. 0) 1 
5 0ml T«j»1-4 0 M t^R««»n C«l«lC»Lt-WWft* 0 jgftf 
ffcW*:/**, *^*C*Wfl:L-C*v^|»-f *>2fiaMt»Q-S e p h a 
rose (7r/l/v2/Ttt«) 2 0 OmMMt b 'J 

[0 10 1] 

0tfc ^^> Sephacryl S-200HR (77^ 

> Phenyl -TOYOPEARL 6 5 0M (ly-ftH) ftif*fflv^«t 
^nvh^y^ja^Kl^^^ttcj;^ AIM**.-*' 
;i/ *ft S c t § 4 . ^«-^ 

[0 10 2] 

ft & ** h y y *✓ >*L3»ffi- ^HPLCCi^iU^$ v>r*L*<&^ 
^K(f^N5W07^ mgfi^ij £ , ^ 7* k ~> - * .x > -9— fe J: t> n&f * 
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rni}z&t?mn5H L mi^ti>^^) ^it^^ o ^vr/-*^*?- 

Wi%lzm%\T"$>2> 0 m^tf, Sambrook h, Molecular Clo 
ningIA Laboratory Manual (1 9 8 9) ; DNA C 
loning, Hi5j:OfII|(D. N. Gloveri 1 9 8 5) ; 0 1 
igonucleotide Synthesis (M. J. GaitI 1 
984);Nucleic Acid Hybridization (B. D. 
Hames & S. J. HigginsI 1984) Z^m<DZ\t 0 
[0 10 3] 

-*Ott»E3?II*^tr«H^*»»1--S £ fc -CS 4 0 £<£><£ -5 fc^ifcWtMiR 
[0 10 4] 

[0 10 5] 
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itttK^ (PCR) ^Kll^^^^^^^i^^^ 
[0 10 6] 

[0 10 7] 

(2. 2 »-©«-^*>*^*»;9-<*3-K^*tt|tB?!It#«>» 

±12 (2. i) oi^atu^ ^<o«-m>^*'j7^3^K 

£ 7 S y Bfc*f«fe. t L < tttfJu* *Lfc a - y * i; ^ - 
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[0 10 8] 

<Mmm&**mmm** *<o*mmvHat* z t 

[0 10 9] 

«»»207^il3f|03 9tt7x^T^> ( F 
3 9) 13 5ffiT*/<**> (N13 5) fcttS^ttBSJ; 

O*7 0 6ttM,*^ (T 7 0 6) ^ K$#L4 ^ 

ft < t * i oofitwv^ ft^e a v*^*y 9-«or 5 y * 

^Wl03 9tt7x^T9^ (F3 9) KiSnttifctt? 0 6tt 

m,*^ (T 7 0 6) K*m-r*iamK*viTz;wmaK ±mxm*>. 

[0 110] 

> (F3 9) fc*MS*«tt1U fctt, «*©T^y«EWfcB3W*20T5y 
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^i^Mttttx.^v^ 0 £*)1&ZL<^ GENET YX-WIN Ve 
r. 4. 0^W;i,7 7^vh:^T, f7t;^^n7f-m 
fflv\ GAP Penalty (Peptide) : I ns e r t=-l 0, E 
xtend=-3^gap Extend on top position! 
WCm.$>*) fr^y?) .Match ModelLocal Mate hO^ft 

•emmft 2 <d r $ j mm t mhl<d t^j mmm ^T7^>n t&<k\z 

[0 111] 

[3*3] 

C 12, 

S 0. 2. 

T -2. 1, 3, 

P -3. 1. 0. 6. 

A -2, I, 1, 1, 2. 

G -3. 1. 0.-1. 1. 5, 

M -4, 1. 0.-1, 0. 0. 2, 

D -5. 0, 0,-1, 0. 1. 2. 4. 

E -5. 0. 0.-1. 0. 0. 1. 3, 4. 

Q -5.-1.-1. 0. 0.-1. I. 2. 2. 4. 

H -3.-1.-1, 0.-1,-2. 2. 1. J. 3. 6. 

R -4. 0.-1. 0,-2,-3. 0,-1.-1. 1, 2. 6. 

K -5. 0. 0.-1.-1,-2. 1. 0. 0. 1. 0. 3, 5. 

U -5.-2,-1.-2.-1.-3.-2.-3.-2.-1.-2, 0. 0. 6. 

1 -2.-1. 0.-2.-1,-3.-2.-2.-2.-2,-2.-2.-2. 2. 5. 

L -6.-3.-2.-3,-2,-4,-3.-4,-3.-2,-2.-3.-3. 4, 2, 6, 

V -2.-1. 0,-1. 0.-1.-2.-2.-2.-2.-2.-2.-2. 2. 4. 2. 4. 

F -4.-3,-3,-5,-4.-5.-4.-6,-5.-5.-2.-4.-5, 0. 1. 2,-1. 9. 

Y 0,-3.-3,-5.-3,-5.-2.-4.-4.-4. 0.-4.-4.-2.-1.-1.-2. 7.10. 

W -8,-2,-5.-6.-6.-7,-4.-7.-7.-5,-3. 2.-3,-4,-5.-2.-6. 0. 0.17. 
B -4. 0. 0.-1. 0, 0, 2. 3, 2. 1, 1,-1. 1.-2,-2.-3,-2.-5.-3.-5. 2. 

2 -5, 0.-1, 0. 0.-1. 1, 3, 3. 3. 2, 0, 0,-2,-2.-3.-2.-5,-4.-6. 2. 3. 

X 0, 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0, 0. 0. 0, 0 
CSTPAGNDEQHRKMILVFYWBZX 

[0 112] 

GENETYX-WIN Ver. 4. 0 ©Tjl/f^r y 4 * Y fi, 



tbSE^F 2004-3066892 



2003-173972 



^-v : 33/ 



* > M"^>^^T<3DgE^iJ^o^T^J9-C2gfi^JOT7-f p< > b £^tV> 

M»l>:}:i:j:otT;vf77^>> h £^j&£-£& 0 iW7>fXr 
[0 113] 

Efllfttf-ttiWinu nOE3?iJa, b *ti*fL<Z>WM* 
[0 114] 

[ftl] 

a = al a2 a3 . . . am 
b - bl b2 b3 . . . bm 

[0 115] 

~g = s (a i , 0) = s (0, b j ) o 
[0 116] 

[0 117] 

[2£2] 

G(0, 0) = 0 
G(i. 0) = i(-g) 
G(0, j) = j(-g) 
-gk = -[a + j8(k-1)] 

E(i. j) = max{G(i-1, j)-or, E(i-1, j)- 0} 
F(i, j) = max(G(i, j-1 )- or . F(i, 

G(i, j) =max{E(i, j), G(i-1. j -1)+s(ai. bj), F(i, j)} 
[0 118] 

flliGAPjfXOWf'ff*^ j5liGAP#lW;i/T-fC*4 0 E 
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[0 119] 

13 5fi7^7r/ (N13 5) hZtt£ + }S>jflt%zv7 0 6VLhls*-> 
(T 7 0 6) K#ai-*tt«*=ov»T*H*Jc«pR$ft. ( 5 0 
[0 12 0] 

GENETYX-WIN Ver. 4. 0W^ 7 7^>M^k 

, ±eo*#"c, E3W*4, @e^ij#^6, ie^im^s, E8|#-?l 0, @S?iJ# 

■9-12, E8I«* 1 4 , Eft*? 1 6 , E?S#* 1 8 , @2^iJ#^ 2 0 , @B^J#^ 

2 2 , 2 4 , eh*? 2 e , e^y*? 2 s & * xmvm* 3 0 

-> (F3 9) »:*a«tt»J=»i7*^T9 = >4fcf±^nS/^ 135 
tt7*^?¥> (N13 5) fc»3**tf*fcttr*/*?^a», ft T 706 
ffiM^*-> (T 7 0 6) »C*a-*-*ffi«C»iM^*i^ T*/*?^>4fc|± 

7 P L2J (4, m¥m&%V>%,2<D9 4'7^ a 1; 7- -tf OT 5 
^!£E?lJ (E&HTO6) rt77^^7 L j {4, tyv^ft^ 

«-mm,t'j7- tfOT$y»E3?!I (EF!I#^4) £;jrr 0 
rvn^^>^^y L J t4, yn^tXt^^y LOff -^ v 

(WW* 1 4 ) **f. R*^yLJ tt, a- 

L2J {4, ^iW2«Nn<0«-m^*V7-W5;| 
EH (E*l#*18) rv^^-f^LJ (4, V77^^N7* 

L «-^*V*^*U9-4?OT5yttE3?!l (EH»#8) *7jvt 0 
l^W^J (4, **I/>y9*#Odr^y L c -mm*y7-^7 
<Ea»*i2) r****>r:/HJ t4, MHmm*<o,4 
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^*';9-*or^iiui (@s^j#-t2 8) r**^hj ^ 

**y9-4?©T$y*Bai (1^2 6) *7j^h 0 r=rAiFj |±, da^ 
S^^t/H a-^^>^,t'J7-€«r^i^ (BS^iJ#-^2 0) £ 
rCitrus^y H J li,Citrus hybrid culti 

2 2) Zm-to TEcol i MQJ {4, XMm&mw h Y V ^*x* 

[0 12 1] 

, TOf2?)7^»J £ 03 9fi7x^77-> (F3 9) 

«tt, iB^J#-^4 0T^ym@e^J0 3 9tt«C*0, 1 3 5tt7^/<9r/ (N 1 

3 5) fc*3i-*ffc«tt, BW4©75/iBf!oi 3 5 fLt 

7 0 6ffihV*n> (T 7 0 6) Ciif^lli, BW4«7^W| 
©7 0 2ffit?** 0 
[0 12 2] 

i*> 1^2 ©7 5 / 3 9 K*St*titli, mm^6<DT$; 

MEW© 1 1 fire**, N 1 3 5 fc*£1-*ffi«tt, Se^jff6^7^»j 

® 107M ^ ftTT 7 0 6 Kffiat*ffitli, MW^eOTSyBE 
#)£>6 8 3fi[-e*4 0 

[0 12 3] 

#lxJ4\ V7Y> (Fava bean) &%L<D? 4 ?L<D a ->f)V* 
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#-^8(7)T5 y^J(0 7 2 9ft-C&£ 0 
[0 12 4] 

«Afcf, vnOtXt (Arabidopsis t h a 1 i a n a) ft* 

ni 3 5HffiSi-*tt«»±, e?ijsh§-i ocor^ymss^ijo2 0 2&T&*K * 
UT 7 0 6i:ffisnffitii, Wffltti 0<7)T5.;wtmm<v7 5 2fe-e&;s> 

o 

[0 12 5] 

smsnn 1 1 2iz-?$> ^ ni 3 5 »=*a+*ffi«tt, reo** 12^7^ 

WSmo 2 0 SffiT* * , * LTT 7 0 6 H#St*ffi«tt, 1207 
5 y mSS^JO 7 6 1 1£T-& £ 0 
[0 12 6] 

tt, B^#*2©T5^»iaF|lOF3 9lc*a-J-*ffi«tt, EW«-14<OT5 
->MEW<0 9 5ttT*^ N 1 3 5 KftSnttlli, Se^Jffl4^7^i 
BW© 1 9 HfcT* *UTT 7 0 6 »C*ai-*ffi«li, R8^1407? 
^mse^jo7 7 3te-C&& 0 

[0 12 7] 

O4 1fi-C*0, N13 5l:ffiintili, B*l»*l 6^)7^i^i 
3 7tt-C*0, *LTT7 0 6fc*Si«tt«|±, Eft** 1 6 O 7 5 y BE3I 

[0 12 8] 
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saw* 2 <dt \ ;mmw 3 9 izmmt&f&wit, ge*i#^ i 8 ^ 5 ^ 

@5^iJ^ 9 1 tt-C* 19, N 1 3 5 BH»* l 8 ©7 5 7^12^ 

Sfi^iJ0 7 4 l&T-ab* 0 
[0 12 9] 

127M ^ *tTT 7 0 6»Cffi^*tttt,i, E 3I##2 OcOT^ymSB 
8I<0 6 2 2&-C££ 0 

[0 13 0] 

Citrus hybrid cultiv arfi^N/H^ 

m-rZimii, B»t2 207^iK|04 2tt-C*^ Nl3 5»:fiat 
*fc*l±, ■8?H»»2 2OT5yHIEMo 1 3 8<a[-C*0, *LTT7 0 6fc* 
M$i-*te«»± % BBW»^-2 2 0T^y»E^0 6 3 0ffiT?** o 
[0 13 1] 

W39ttt *^ N13 5t:ffiintl(i, BW»24075yiB5|oi 
3 5tt«C*0, *LTT7 0 6K*St4ttlii, @B^J#^ 2 4 o T * y ^@S^iJ 
^63 lffin-So 
[0 13 2] 

BW2 ©7 5 ;M9IOF 3 9 t*at*(iltt, flB8l#*2 607^1 
EH© 4 3ttT*lK N13 5(*nfit (i> BW2 607^WEJ( 
©13 9ttT** % *LTT 7 0 6K«St4fi|tt, E3W*2 6 «>T $ >>« 
Se^J©6 3 2ffi-C2b* 0 
[0 13 3] 
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$ymmm<D4 o-ft-c&i?. ni 3 sMf^-r&fimfi, 2807^ 

HIB^l 3 6fctr&i9, -5-LTT7 0 eil^i-^^gti, ie^iJ#^2 8^T 

5 /^MB?!)<7)6 3 HtLT$>& 0 

[0 13 4] 

^03 efiT^!?, ni 3 5\zmm-rz>imte, o<DT$;m.mm<D 

13 3teT*&i^ fLTT 7 0 6 Cffl3t^f^ SB^J#^ 3 0 O T 5 J m@B 
[0 13 5] 

mm<Dmm-% 2©it-9i6fc 4©it-9i2& ib#j# 

^ 6 c7) l ft;- 8 9 3 8 <£> Hi ~ 9 3 9 IB?iJ#^- 1 0 <£> Hi- 9 

6 2 ft, IS^m-f-1 2 O Hi- 9 7 Hi, gB?iJ#-^l 4^1f~9 8 3fc @B?iJ 
ft 1601fi~9 2 8fc Mfi^J#^-l 8<01t-951t, mm-%2 0^1 
fi~8 3 2-01. mm-%-2 2<£>Hi-8 4 Ofi, SB^iJ#-^2 4 <D Hi- 8 4 Hi 
> m^m^-2 6<7)Hi~8 4 2fi, IB?iJ#^2 8 O Hi- 8 4 Hi£ J; ^IB^J# 

■f-3 o^Hi~8 3 8fe^^$tt^r^ym@B^j^3- rir&i&mmz&ttm 

[0 13 6] 

W&mvWM^ 1 > @B^iJ#^-3, @B?iJ#4§-5, SB^iJ##7, @B^iJ#-^9, @B 

1 1 , sb^ij^ 1 3 , mm-w 1 5 , mm^- 1 7 , @b^ij#-^ 19, sb^ij 

^ 21 > i2^!l#^2 3, @B?iJ#^2 5, Sfi^J#-^2 7 £ tztemm^ 2 9 Km 
[0 13 7] 

re«ff2(01fi~9 1 6-fi, MB^iJ#-^4C0Hi~9 1 2fo IB?0# 
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f 601fi-8 9 3t, mpm^ 8 O 1 ft- 9 3 9ft, @E^J#-^ 1 0 <D lft~ 9 
6 2ft, Se^iJ^l 2^)1^9 7 Hi, @e?iJ#^l 4^)lf~9 8 3ft, fg^ij 
#-^1 6 0 1ft~9 2 8 ft, mm^ \ 801f~951fc SB^J#"t 2' 0 <D 1 
ft- 8 3 2ft, IS^IJ^-^- 2 2<£lft~8 4 Oft, W3m^2 401fi~84 Hi 

> SS^iJ#^-2 6<Dlft~8 4 2ft, E3W* 2 8 O 1 ifr- 8 4 1 tt* J: 0TE8I# 

0<S>lft~8 3 Sm^%ZWE£t)MfcZfrZT$;mmi\t$>fj:< t 5 

o 

[0 13 8] 

*s&i£k*5v>-t\ r^yBOE^ ^EM^^se^io rm-m tit, 20 

fcZtl&o R-tt/*-. fe>Mi, 7^1 (ttatEWItifcRi-i^iittUfe) tf* 

ftSo&£|£$fU fLTifit, '2ooge^JMora-H4^— h 

> #fetL3fe||*fci0 0«r#lt*£fc»cj:oT»aj$tL*. 

[0 13 9] 

9 1 6ft, E3Wf-4<&Hi~9 1 2ft, 6 09 1 tt- 8 9 3ft, 12?IJ# 

-5§-8 0 1ft~9 3 9ft, E*«^l 0Olft~9 6 2ft, EJWg-1 2<£>lft~ 

9 7 1ft, E2W3-1 4?)lft~9 8 3ft, @5?iJ#-S§- 1 6<£>lft~9 2 8ft, @S 
SOlft-9 5 1ft, mm^2 0cDlft-~8 3 2ft, @B^J#^2 2 O 

lft~8 4 Oft, @B^lJ#-^2 40 1ft~8 4 1ft, @e^ij#^2 60 1ft~8 4 2 
ft> @S^J##2 8(^lft~8 4 lft*J:tfffi?!J#^3 0Olft~8 3 8ft^<b* 
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^-y: 40/ 



* im ib & * & x t) ma s tmz 0 i« «*t is mss^ij or^y 

[0 14 0] 

*M«»T?l±Eyyora-tttt, GENET YX— WI N Ver. 4. 0 (ft 

^7 Ate, »*f^fc*4Ey!I-7 t -^^tT, JfctWMfcfc&E?!lT'-*fc& 
S £ ft A 1 4 ifi h . E^!I WC— Wi-f %>T < J mtt&Wc*: & £ J: -5 

^<^^> -t (Matches), 7^-©: (Mismatches 
) , *?*vf (Gaps) K^X^rti^fm^^^n^mLXM^t^ 
ZTy4 *yy*&?)L^(Dm<Dn-\±*n&-$-Z> (&*£ScM: T a k a s h i 
, K. , fiitfGo t oh, 0. 1984. Sequence Relatio 
nships among Various 4. 5 S RNA Spaci 
es J. Biochem. 92: 1173-1177) 0 
[0 14 1] 

GENETYX-WIN Ver. 4. O^^Av^fV^i^ 

m&mofjfL (e?h#-^2) ican-a, t^v^^^^/L ce^j#^-4 

) , ,ltI^2(^)N7 p L (E3HH-6) , 77^ (Fava bean) 
£>^7°L (E^iJ#-^8) , *suj Xi-Xj-<D?4 7h (E^ll^lO) , 
W^y^co*^ t»l (E?!J#^12) , h-7^Dn^^^n (E^J#^-14 
) > >f^©^^n (E?0ttl6) , ^^2(7)^^^ (E3W-if-18) 
, 3A^©M^H (E^IJ#-§-2 0) , Citrus hybrid cult 
ivarO^-f7°H (E^J#-^2 2) , -f^O^^H (^Jff 2 4) , Vy 
v^o^^yH (E?!l«-2 6) , i/o^^tXtw^^f/H (E2W-^2 8) 

&£&mtom<o*'t'7K (mm^3o) *m§fcm<n?'(7L (e^j#-^2) o 



ffiiE#2 004-3066892 



#® 2003-173972 



41/ 



> Matches=-1 ;Mi smatches = l ;Gaps = l ; *N + = 

2 0^#-e^To7to 

[0 14 2] 

[^4] 



1 ttmz&i 


III— 14 




100 




70.3 




72. 1 




72.7 




73.8 




67.7 




70.2 




78.6 




72.5 




57.5 




57.8 




57.0 




58.6 


Citrus hybrid cultivar0>£ -f 


57.5 




57.6 



[0 14 3] 



B7m<0B3W* 1 , Wm^Z, Sfi^J#^5, IE?0#^7, B 
^J#^l 1, BBW-f-l 3, E2W^l 5, EyiJS^l 7, @£^!I#-^1 9, e?ij 
#5-2 U SE^J#-t2 3, E?!l»?2 5, B?>l**2 7 * J: TFBSRV* 2 9^«b 

[0 14 4] 

tt/w -ry ^ xt***, ^M**ttfcBHifc»i^>f yy ^xt^v^f^v^ 

o *hy>5>*>h**#©IBgtt, 3f£tf icflftrc* 9, Mo 1 e c 

uler Cloning (S amb rook^ Tftffi) H|Btt$fL* 0 =fM*W 
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^-v?: 42/ 



Zm^X, 5 0%**A7?K, 5XSSC (7 5 0mM NaCK 7 5 mM 
^>i£tf'J^) \ 50mM y>Bfc^hU^A (pH7. 6) , 5X 
r/^Vhif£(0. 2% BSA, 0. 2% Ficoll 4 0 0^3^0 
. 2%#U *f-;l/fcfny K>) , I0%«|mh9>, *J:tf2 0^g/m 
1 SStt»Wf-9-^fflHP DN A «r^tf»ift*-e© 6 5 7* V ^ -tf- v 3 y £ 

ffofcfc, 0. l~2^Jg^SSC (saline-sodium citr 
ate)it (1M^SSCM«I±, 150mM Mth'J")^ 
15mM ^i^Sth'^AT^i) Srfflv^ 6 5 < C&#TT? 7 4 -fcft 
* k v>9 * ffl v» * d k ic j: 9 * 4 # y * ^ v * ^ K t s o 
[0 14 5] 

^^^^ T^— <0 « - if)V ij > * x * 1; ^ - -tf £ 3 - ft saafeg^j 
J* * V 9 — If * 3 - K-t ft ffi26BB3Wn -Kt-S7 5y m@E?iJ |WT — * tt*® 

^KVGCA, GCC> GCGfei^GCTIif^T, 7^y^77-V^3- 
K"t*o Lfc^oT, GCA3 F>te£c>XT9->ibmfc-£tlZ><£T<DfiLmr* 
. *«3K>tt, 3-K$^T9->*JgM-r*ik«r<, GCC, GCGi 
^(±GCTCfI§tL||So HSUc, Ii03K>(;j;oT3-K$^75 

£3- K^ft^lW* ©^TOJttEHItt*;^ *<7>mBt<D*m%'t-'<T<D 
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,J ^^ r > wwoaftfc«aje (^♦*2©rs>'ai!ai<D3 9 

tt7*-A/79-> (F3 9) 1 3 5tt7^?^> (N 1 3 

5) fc*S«ttit*J:Cf7 0 6ttH/*-> (T 7 0 6) 
**** 9SK3*L«4r* <U1 o©fl*fc* v »T, a 

[0 14 6] 

«ffilW(«^Sharp6,Nucleic Acids Resea 
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*<-Z?: 44/ 



r c h 16 f 17f, 8 2 0 71 (1 9 8 8) ) fcftoT*»«-CO§g3iO 
* tw ftjg -f * ^ t § £ O 
[0 14 7] 
(2. 3 $m^? ?-<Dfcm 

[0 14 8] 
[0 14 9] 

(ori), *J:tT3|5#JBtt«fe^oJ:^«f«R«T-3&-) 

s * « t *mm 2 tiz , a& *, y + ? + K * a - « «ai^ 
mm) KigAtztzibK&mztizmm'*? ?-<d? a 7\ * 
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[0 15 0] 

tf2lDfcH^-*-*EHI"C**o mRNAO§Sc5gttlcKI#L-Cjt 
[0 15 1] 

*^lE^HK*:ittS5fi&»cHj!J-J-*DNA±©«igl*v»v\ RNA#y 

[0 15 2] 
[0 15 3] 

c±« k y d * - * $ LkmmLTmwztiz &x 

[0 15 4] 
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^-v: 46/ 



IO^t Itli, mWLWmKXzmit, Ba l 3 l, Exo I I I&^-x* 
[0 15 5] 

(2. 4 Wf^ta —yjUi] >&X*i) 7— -tr<7}f§31) 
[0 15 6] 

[0 15 7] 

(MiiJ, ^11, te^m) fe*t*o *w«i#»=*v»t, r^^mj 
^2 or- 4 0 r v> 5 o ma, M*t^otu^^ 
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^-y I 47/ 



*V9-«*«^»l#«i-4 J:^^a$**Clk*^r|B-e** (#p|2 0 0 2 
-5 8 4 9 2f§rWmW*^m<VZ.t) 0 
[0 15 8] 

Ausubel F. A. <bH (1988), Current Protoco 
Is in Molecular B i o 1 o gy, Wi 1 e y, New Yo 
r k, NY ; S amb r o o k ] h (1987) Molecular Clo 
n i n g : A Laboratory Manual, 2nd Ed. , Col 
d Spring Harbor Laboratory Press, Col 
d Spring Harbor, NY, SW^IS^ [mtt^X&mtmm 

mwim} m±i±, 1 9 9 7%t°Kmmzti& 0 

[0 15 9] 

?W:Rogersf., Methods in Enzymology 11 
81627-640 (1986) ;Tabata^, Plant Cell 
Physiol., 28173-82 (1987) ;Shaw, Plant M 
olecular BiologylA practical approac 
h. IRL press (1988) ;Shimamoto<b, Nature 
338:274 (1989) li'ill'Ma 1 i g a Methods in 
Plant Molecular BiologyiA laboratory 
course. Cold Spring Harbor Laborator 
y Press (1995) o **mm*W>n$z&t Z^mz^Xii, Mo 1 
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ecular Biology of Woody P 1 a n t s (V o 1 . I 
.ID (ed. S.Mohan Jain, Subhash C.Minoc 
haKKluwer Academic Publishers, (2 0 0 0 

) kib***itv*&o *zm**&mm-t**mt. pun 

t Cell Reports (1 99 9) 19:106-11 OtcmMCGft 
L T# 5, ftfc h 9 V * - y * mm \Z ft, g W^Sfef^A S *LT* D , 
[0 16 0] 



[0 16 1] 

»±> mmm<DM, mm^, mats* v>m, M g 2+, Ca 2 +> Mn 2 +> 

Fe2+, Fe^ Z n 2\ C 0 2+, N i Na+ ^ K+fc^OMt&KWSCT 
[0 16 2] 
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[0 16 3] 

^-^D-ft^ne^H' (iptg) iauDi-itttcji^ftii^ 

[0 16 4] 

(2. 5 ffillMbe >*x*i; 9--tf<7)iDiJ|x) 

^« 4 fc f & £ fc J: o T«L t Btti- * . HJR t fclBtt *«S ft & 

«-TS 9-*ftifo^*>^i|i^^t-*«3W4*LTV»ft»t*Ltf, 
[0 16 5] 

*i§rfr*ijiiiffif&£ 6 o neifcjinfiMM-f * £ fc k * »> , mam^mi-r 

[0 16 6] 

(3. W^Wiita V^/t'J 
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fl ^ 7 ^ ****** g& * t < ttf«D $ tit: T 3 y mSB^iJ *Hr*. Bft** 2 
^^WJ^3 9fi7x^77^/ (F3 9) 1 3 5fe 

T^t74P> (N13 5) C*Sf*ffi«4!J:tr7 0 6ttM/*i> (T 7 0 6 

« - y)v u > * * * i; ^ - v<d r \ j wmm t wt *fc * 7 s y 

-*-*«> 

[0 16 7] 

IW03 9tt7x W ^> (F3 9) 13 5ttTW 

(N13 5) !C«ai-*tt**J:cr7 0 6tthV*=> (T7 0 6) fcffiMS 

[0 16 8] 

7-^7^wj^u i iKBwior^i^ g& 

(F3 9) 13 5t7W^ (N13 5) 

^M-fZim&ZTf? 0 6frhU*-s (T7 0 6) fc*St*ttl^?,4i 

[0 16 9] 

*»WO**»± % iB^iJ#^2<DT^ym@H^iJ0 3 9t7i-;V7 7 z> ( F 3 
9) 1 3 5tt7Wr/ (N13 5) KffiS1-*tt«* itf 

7 0 6ttM/*=> (T 7 0 6) Kiat*ttl*e>4*IPJS 
< fc t 2 o Oftg £ V> a - * > * * * y 7 - * ttH * * T * ^ 
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3 9t7x^r^> (F3 9) C«St*fi!l, 1 3 5tt7^^> (N 

135) i^wt^^oetM,^, (T 7 0 6) fcttai . 4ttf| 

[0 17 0] 

*u9-4foar«wio^ MflT^ifctofwu ******* 

[0 17 1] 

F3 9i«ne S ^ tnr , y ^ jmjhkt 

[0 17 2] 

Ni3 5lc#st4fiH:m7^Wiiii, JMSKrsy** 
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[0 17 3] 

*»W«>«fc*v>Ttt, T 7 0 6 K*St*filKfi t n7 5 
[0 17 4] 

F3 9) izmmt^m, nsm^ (N135) 

m0 6ttM,t = > (T 7 0 6) ^l-^B^fe&ifPioaKSM 
< b * 1 ^^i:^^, « * i; 9 _ WT 5 y 

flk 7**Mb, ^av*ft, r/lft, TVJHfc (ffittf 7«r* 

Mb) i******^. ^^ 8 ^ ;v , 

[0 17 5] 
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*fctt«*#*#i-cv>* 0 w>*w*T+ur^ mmsmtz*»xm**> 

*n^**tr#y *^#K*v>T n»J tt, #KtiL 4 

[0 17 6] 

o »7 5 swam* l^o 

[0 17 7] 

7-D.;>, fc***^ TW?*>*u TX*?*> S 
It, y -* 7;^'->, 

[0 17 8] 

-;i'77->, **7xs*7? = >, ^-7^D7x^7 9 -> A 3 _ 
7^-2^>^ner^^7^^D^^L^^D 
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[0 17 9] 
[0 18 0] 

[t^>>W.t±uv] tit, 75y»T?iiftv^, T^Mtt^i^/i 

[0 18 1] 

7 ^*^ *®-»fc^n©3A*»*^ ifcttlUPAC-IUB B 
iochemical Nomenclature Comrai s s i onCi 

[0 18 2] 

LT1 t t<ttM*fctt*ntj|ijL*«R© T 5y H | fl!>flt ^ -fWD*fctt** 

***t,Wm:a-rA,*z,*x* V ?~#^ Mo 1 ecu 1 ar CI on 
ing.A Laboratory Manual, Second Editi 
on, Cold Spring Harbor Laboratory Pre 
ss (1 9 8 9), Current Protocols in Mo 1 e c u 
lar Biology, Supplement 1-38, JohnWile 
Y & Son s (1 9 8 7- 1 9 9 7) , Nu c 1 e i c Acids Re 
search, 1 0, 6 4 8 7 (1 9 8 2) % Proc. Nat 1. Acad. 
Sc i. , USA, 7 9, 6 4 0 9 (1 9 8 2) , Gene, 3 4, 315 (1 
9 8 5), Nucleic Acids Research, 1 3, 4 4 3 1 ( 
1 9 8 5) , Proc. Nat 1. Acad. Sc i USA, 8 2, 4 8 8 ( 
1 9 8 5) , Proc. Na t 1. Ac ad. Sc i. , USA, 8 1, 56 6 



HJtE#2 004-3066892 



4#«2 0 0 3 -1 7 3 9 7 2 

2 (1 9 8 4) , Science, 2 2 4, 1 4 3 1 (1 9 8 4) , PCT W 
08 5/00 8 1 7 (1985), Nature, 3 1 6, 6 0 1 (1 9 8 5) 

[0 1 8 3 j 

BT5/SC **' USH L < littJoli, «IS»f**iWN«JM|«» 

Nncl. Acid Research, Vol. 10, pp 
. 6 4 8 7-6 5 0 0 (1 9 8 2) *#J8c7)£ i„ 
10 18 4] 



FH*v»T, ?-*Kov>f«v»fejia t 

- L 4 v., »t L < tt * a MRfitt*** t 

it*ifi(i:.- m ^* 1 j,_^ 1H||m<utj , v)< 

[0 18 51 

»*4 6«, iwuaeson, L< ( t*, 55 %, j^jmk 

1**6 0*, i0ff*t<tt*S65%, lWi U l«70%, tW*L< 
t**7 5%, i«Wt<»*80% > tO0SL<ft«,8 5%, i()»SL< 
»«*9 0%, »StL<tt»95«, *fC**» SL <l«S9 9%«>H-tt 
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^WlftOlRtttt, -»*ca»4WeB*fettTV»« (Kyte. JSitfD 

oo 1 i t t 1 e, R. F. J. Mo 1. B i o 1. 1 5 7 (1) : 1 0 5-1 
3 2, 1 9 8 2) o 7^i©^ ttf ,^ ^L/:^/^l«M{: 

(+4. 5) ( +4 . 2) ;o^» (+3. 8) ; 7jt -^ T 

^ (+2. 8) S**^/**^ (+2 . 5) (+1 
9) ;r?-> 8 ) ;^jy> (-o. 4) ; YV*=,y (-o. 7) 

;*V> (-0. 8) ; h'j^77> (-0. 9) (-1. 3) ; 

^nv^(-i. 6 ) ;^^^(_ 3 . 2) ;rn,*$z,n(-3. 5) ;' 

5) (-3. 9) ;43«fctfT;M^> (-4. 5) ) T** 8 

[0 18 6] 

£fcl4 , «*5»-C]M-e** 0 ^ 
^T^m^v^ ^t»±2^t^^t«L< ±1 

»K*v»Tl»* Wo # WHl!i 4 ( 5 5 4) 1 0 1tK|lm ^ Ci 
«TO«*1HWWT^yW»Kt(0a-C6ttTV^ : T»¥=.> (+3. o 

) ;yy>(+s. o) ;r^9^>«(+3. o±i) 

3. 0±1) ;*y> (+o. 3 ) ; T*,t?^ ( +0 . 2 ) ( 
+ 0. 2) ; jr.; w ( 0 ) ; (— 0 . 4) (- 0 . 5± 

i) ;77^ (-o. 5) (_o. 5 ) (-! o 

) (-1. 3) (-a. 5) ;D ^ V> g) ^ 

8) (-2. 3) ;7x^ 77 ,> (-2 5 
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) ;«my^77> (-3. 4) 0 rssmimnnmMamLimL* 

[0 18 7] 

[0 18 8] 

(3. 2 Wmt£<OTf5:frfe) 

*»W«WMfc«-W>^*y 9 -«2 0mM^x»M»tt (pH 
6. 7) tt6 Otfl O^WBftLfcftoiift,-^^^^^^ 

3 7 Cfc*lt£»X*5tt<0 2 0 %JO±-C*« i * 1 ^t t ^ 0 
■M«-m^*.;9-«2 0mM^i>ilfi , (pH6, 7) * 
T 6 0 t -C 1 0 L a-^*>*^*y9-«©37t;jc 

»t«»*fStto#& i o l < , «&2 o %ja±T*« it^ 
*£tw*L<,«i6o % ja±T* * 1 1 # * a #* l < , » e s %ja±-c* 

[0 18 9] 
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6. 7) 5t:Tl^W^Lfeao»«Mb«-^*>*^*y9--W 
3 7tJfc:fc»74S*fStt;d*, M*D^frO»^ba-^;i/*>^^^V7— M<DZ 

Kfc#i^SL<, »5 0%JGLL-c**£fc#3&fc#4t<, to5 5%£l 
[0 19 0] 

(3. 2. 1 a -if)Vij ? -if (gp) ©ttaojgfe) 

-OGP^itSttiO^fcti, G-i-p^^c^afc*o«ft«i;vBfc (Pi) 

CO 1 9 1] 

®2 0 0^ 1 ©M?* (1 0 OmM Wmmm. (pH6. 0) 12. 5 
mM G-l-P, \%T*XYV>*ZTm*M.**tt) * 3 7 ICfc 1 53fl! 

[0 19 2] 

®8oo^iotvrf>ia(i5mM * y rr>mr * a, i 0 

OmM MftMtt) Srflnx., *#L»S 
[0 19 3] 

©2 0 0,1 l05 6 8mM07^3^« (pH5. 8) fcifljU 

O 

[0 19 4] 

®3 7tK15*B-fV*a^n,^ WKttMv^S 5 0 nmO 
[0 19 5] 

o 

[0 19 6] 
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iSttt»i, dowsgft-ca^LT, (Pi)* 

£&*«i&te*iJ|Ma (u) fc-*\& 0 

[0 19 7] 

(3. 2. 2 ltt&tt0fl!£&) 

[0 19 8] 

®0. 2U/ml^(2 0mM^>| iiS(pH6< 7) ^ ^ g 
5X5, 6 0r*fcl4 6 5t:T*0-6 0^>^- hno 
[0 19 9] 

[0 2 0 0] 

<3XSX>«*ttt 1 omu GPS« S{ : toTiSittHlJ ^ no 
2 0mM^ ti(pH6< ?) ^ 60 ^10»iU^ 

oHM.-m>^*.;^ W3 7T**it* MH s ttA »*^ (A 
*> - (AH) XI 0 0 (%) «ot*fflm oJWfctoWM|:<l . m 

[0 2 0 1] 

(3. 3 75D-7*^t«i^o||Hli^) 

tt»6 0kDaa±, *>ff*L<l*fti00kD.JSLt, S6 Wtl <tt* 
150kDam±, ?M:^L<^2 0 0 kDa^ L < «*, 

2 5 0 kDam±, S^SKttftsoOkD.^ *fefcff*L<tt* 
SSOkD.fiLh, ^^iUWOOkDa^ HKffJKttft 

4 5 0 kDam±, *6fcff*L<ttft5 0 0 kD.Jtt±, *fefc#*L<li|& 

5 5 0 kD.JSl±, H}«L<^6 0 0 kDa^ **#*L<»4»6 
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o©*****. iiW M 5kDa^5 9 9 kD«om>tt* 

, 1 0 0 0 kDafT% 135FkDa4^ 105JkDaiW^>W4 
[0 2 0 2] 

rss ***** 60kDaja±o7?n^ **** 4 4 j fc t4 

, 40^Mv^hfh7t^, 2 5 0mM^3-^i-y>», 2 0 0m 
MimWft(pH5. 5) , 4U/ml^tofM fl -^*>^ / tV 

7--* mmmm) *«v»t, 3 7n:ti8w^- hn > tl:i 

k D a fiLhT* * fOtffWfo r ^ n - x it&fc-f z 

W^i*6 0 0 k D a ISLET* * d fc *„ 
[0 2 0 3] 

[0 2 0 4] 
[0 2 0 5] 

»L<tt, *7AtLTShodex SB 8 0 6M-HQ (BgftJliX^) £ 
*W»t LTtt#A**ikfSL«ffi# (DAWN-DSP, Wy a t t T 
e c h n o 1 o g ytt«) * j^gfttftf- ( S h o d e x R I - 7 1 , Bg^D 

mum ^«t^Lti^ 0 *?AHotfc^ iwatfcLTtt 

0. lM«*th';^»ttt«ai lmL/ ^ 4o *hti**sjr<f*,^ 
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f ~* V7 ^ i7 «S*ASTRA, Wyatt Techno 1 og 
[0 2 0 6] 

(4. yoiM) 

#fu km v» e, 0 oiMMfc « - * ^ * t; 9 _ ^ % m v ^ ^ 

[0 2 0 7J 

a - * u ? 
^n-****^^^ ^^n^t, y^v-fc, ^«>;>^ 

[0 2 0 8] 
[0 2 0 9] 
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[0 2 10] 

*^*>I4, i^ioTIi, aft®* «-l, 

0-10 0 00* ff4L<ttOMOOO«, *>#*L<tt0^5 0 0«, 
S6Kff4L<tt0^l0O«, S^L<liO-50fl, $M«L< 
140-2 5fl, HC^Kliom^o 
[0 2 11] 

*L<ttl-1 0 0 0 0-C*^ J=Off*L<l42^5 0 0 0-C*^ $ib t C0 
* L<tt5~l 0 0 0^^ S&CffJL<lil0-5 0 0W o 
[0212] 

[0 2 13] 

[0 2 14] 

«F*L<«4|&5X104JSU: % L< ttft 1 X 1 0 5jttJ:, *fe|c»*L 

< a*, 6 x i o5ja±o*« W4o KmmzK® lx i 0 «ia 

T\ »4L<tt*,3xio7jaT\ *0#*L<l4#blx 1 o7jaT, Sfefctf* 
L < It® 5 X 1 0 6jaT, * H#4 L < I4» l x 1 06jttTO*»**^* o 
*»WCI4^* #fc«BW**v>|R 0 » -5 0 ° 

[0 2 15] 



£iJiE#2 004-3066892 



#12 003-173 972 



[0 2 16] 

4ffl»OJilv»SP-GPttl4, HK&R»WO0 2/0 9 7 1 0 7^7 
[0 2 17] 

[0 2 18] 

^ v >Bt*Ms» trap; >ft#**tr3 &M<owm* v» . * * □ - 

[0 2 19] 

[ft 11 

[0 2 2 0] 

LTtt, S t r e p t o c o c c u s UK 
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****** Streptococcus thermophi lus 

> Streptococcus mutans, Streptococcus 
pneumoniae. treptococcus mi t i s) , L 
euconostoc mesenteroides.Pseudomonas 

s p. , Clostridium sp. , Pu 1 1 u 1 a r i a pull 
ulans.Acetobacter xylinum, Agrobacter 
ium sp. .Synecococcus sp. , E. col List 
eria monocytogenes, Bifidobacterium a 
dolescentis, Aspergillus niger, Monili 
a sitophila, Sclerotinea escerotiorum 

> SXtfCh 1 amy d omo n a s s p. tfmfhtl&tfZtLbKmfeZtl 

[0 2 2 1] 

***y*-4f tt , ^KiiStreptococcus mu t ans, S 
treptococcus pneumoniae, Leuconostoc 
mesenteroides.Oenococcus o e n i, B i f i d o 
bacterium 1 o n g u m, A g r o b a c t e r i u m vitis 
> Pseudomonas saccharophi la, Escherich 
ia c o 1 i &£zn, i s t e r i a i nnocuaH4^1f)I^ 
*LtmA*-?*Qfe iWUttStreptococcus muta 
ns, Streptococcus pneumoniae, Leuconos 
toe mesenteroidesWOenococcus oeni^ 
fe**»i^a^*L*||DWft*-c* 9W% *UT$e,»z»4t<»±S t r ep 
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tococcus mutans ttzitS treptococcus pneu 
mo n i a e Kft5fcL#& 0 
[0 2 2 2] 

0%O^^n-^^^tf o th-J^avtt, ffifc+fcl&l 0-1 5%co 
[0 2 2 3] 

[0 2 2 4] 
[0 2 2 5] 

^(moiety) * * frR v> $ . d-**** y ?*~t?fc J: o 
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m&t y * > t limic^^, y >>m* y ubso* lk 

•;viz*tthy^ y r/iEth'j^, y> 

«r***y^A, y>BWc*:z*y*A, y>m=*i;* A , y>* (h 3 p 

0 4 ) , '^tI*tT>*c^, y>^7fC^Z:T>^-^A^^Wba 
[0 2 2 6] 

[0 2 2 7] 

4 <fc o Lfcto *sig*«[jc«EjDi-* acio raft § n»* o 

[0 2 2 8] 

C6H13O9P) S^cne-cd***,,^. ^ 

(C 6 H 13 0 9 P) OfitO4«|-C*0, 
t<»i^a-^-i-i; >tt (C 6 Hi 3 0 9 P) Ottt07;V*ViItt^^ 

C6H13O9P) , *ztf&re,tLz 0 *w*#ic^v»t, atit-m^t 

(C 6 H 13 0 9 P) ^i^ol^ to 

[0 2 2 9] 

*r*=i-*- 1-1; S P-GPfflSJRK^ !««*> 
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[0 2 3 0] 
[0 2 3 1] 

ftfflt^VTO^ (EC 3. 2. 1. 6 8) T^n^f^ *n; 

^r^i^^^l^ti a -r*** h y K- i , 6 - a - ^ 

3^-*(^9t-*tiv^) (EC 3. 2. 1. 4 1) fc©2ofc* 

[0 2 3 2] 

mzmtmtLX^ S a c c h a r omy c e s cerevisiae.C 
h 1 amydomona s S p. #*tf&*L* 0 ftgj 0»*«rj[i&i-4fflWo 
MtLT{i, Bac i 1 1 us b r e v i s , B a c i 1 1 u s acido 
Pullulyticus, Bacillus macerans.Bacil 
lus stearothermophilus, Bacillus circ 
ulans.Thermus aquaticus, Klebsiella p 
neumon i ae, Thermoac t i nomyces thalpoph 
ilus.Thermoanaerobacter ethanolicus, 
Pseudomonas amyloderamosa& ¥&mf bti& 0 fety 

*)mmzm£.-rzmm<DmtLx^ f^ D3 ^ 

[0 2 3 3] 

^^^^^ 
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[0 2 3 4] 
[0 2 3 5] 

>r*>W±*m&r*m&m(DmbLXt±, Bacillus stear 
othermophilus, Baci llus sub t i 1 i s, Bac i 
llus caldolyticus. Bacillus lichenifo 
rmis, Bacillus amy 1 o 1 i quef ac i ens, Bac i 
llus coagulans, Bacillus c a 1 dove 1 ox, B 
acillus thermocatenulatus, Bacillus s 
mithi i, Baci 1 Us megaterium, Baci llus 
brevis, Alkalophillic Bacillus s p. , St 
reptomyces c o e 1 i co 1 o r, Aqu i f ex aeolic 
us, Synechosystis s p. , E. col U Agrobact 
eirum tumef ac lens, Thermus aquaticus, 
Rhodothermus obamensis^Neurospora cr 
a s s a, BVItZimifbti*. 79> + >ir*>ir4AiMH£+i nm «>H 

[0 2 3 6] 
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[0 2 3 7] 

*©#*S3»fc|^1-*Baf-c** 0 tot, KfcKftli. 6 *tfc 

10 2 3 8] 

h7>^7x7- vzm£.-t2>m&.vo<Dmt lt»±, a qu i f e 

x aeolicus, Streptococcus pneumoniae, 
Clostridium butylicum, Deinococcus ra 
diodurans, Haemophi lus influenzae, Myc 
obacterium tuberculosis, Thermococcus 
1 i t r a 1 i s, Thermotoga ma r i t i ma, Thermo 
toga neapoli tana, Chlamydia p s i t t a c i , 
Pyrococcus s p . , D i c t y o g 1 o m u s thermoph 
i 1 u m, Borrelia burgdorferi, Synechosys 
tis sp. , E. col i, Thermus aquaticus & 

[0 2 3 9] 




[0 2 4 0] 
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o 

[0 2 4 1] 

[0 2 4 2] 
[0 2 4 3] 

[0 2 4 4] 

<fc V* c 

[0 2 4 5] 
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[0 2 4 6] 
[0 2 4 7] 

[0 2 4 8] 
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-2f> tftt L < iiM^O^ttO^ 2 0 %m±, 0 £ L < ttft 3 0 %^±Ogft^ 

iWiL<l^60t^75m^ SfcKff*L<tt|&60r-l6 
7 01C, L<»±&6 0TC-H&6 5m4o 

[0 2 4 9] 

<li»2B#m~*j3 6H#Nk **#SL<»i|&2IWH&2 4H*WC** 0 
[0 2 5 0] 

[0 2 5 1] 

(5. *3&Woa^£fl§\,>fc$r;]/3-;*_ i -ij >j&<D&f&Jj&) 
[0 2 5 2] 

l -y *HWo»Ma-^*> 

rr^-X- 1 -y S/Ufc/fcg-*- zumz&'&t&o 
[0 2 5 3] 

[0 2 5 4] 

[0 2 5 5] 
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[0 2 5 6] 

T*&*?#£ 0 fia&jtftfcfrrafeWfcWU ^j3 0t~|j7 5t:OzajKT»*)«9#^ 0 i 
ft£ 2 0%J£JLt, J: i9 0t L < te&3 0 

[0 2 5 7] 

*t#& 0 R^Kfi, ft*ttfcttifcii$W-Hl&l o 0B#H, J: 9 EPS LO±fti 

Jii&2B#F^~£j2 4^WIt?*So 
[0 2 5 8] 

£ <0 X ? K t T, 3 - * - 1 - y * $ *L* o 

[0 2 5 9] 

(6. *5&m<D& ! &$:m\,*fcJtntiL<Z>mk&) 
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[0 2 6 0] 

(7. ffl«SCJ:oT||t,^;^^«) 
^ffl^Kl£ffl£*i#3 0 ^#><7)&^-e&#^ ^tt^T^n-^tcti, 

*>> mm&, im&, v ~m&%-mx<Dmmm&ztiz> 0 t^u-xi* 

ttz, T$u-xt mmn&mmtJ v * n h U > £ <fc tf*, * n r S 

o 

[0 2 6 1] 

( 8 . *5£W (D&mjfe izX-o Tt# h titz if>\/ n — x— l — ij > gtoffi^) 

^MfeLB^j. (g^) , 'mmvmmm (r? 

[0 2 6 2] 
[0 2 6 3] 
[0 2 6 4] 
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(1. 1 ^^^-^(Dfcm.) 
[0 2 6 5] 

[0 2 6 6] 

(1. 3 3 - i - t; 

^^x-l-V^ WTOMta^iL^ 3 0 0 ^ lO«£K 
i(2 0 0mM Tr i s - HC 1 ( P H7. 0) , 3mM NAD P, 1 5m 
M tt-fkv^i/^A, 3mM EDTA, 15^M^a-^-l, 6 

6//g/ml if, 6^/mI ^;vn-x-6- 

o^ i *im*.T«8su #fe^3tRjE&«^*3 7t:t3 0fl-msjs$*4 o * 

1 -y h y *A*fflv*TH*fc:Bbfc«t«36U ^ffimSr^-t 
-y>BWM«r3W>*o lMCl^mo lO^a-x-l-T/K 

^*$tt, fatty ^Ogfi$£g$*L&V\, 
[0 2 6 7] 

(i. 4 «';>m^s) 

*wy>BM\ y>m>f*>fcLTjaT©*feicj:^^ii>fe 0 ^ny^tt^ 

(2 0 0^ 1) |c#U 8 0 0^ l^'j/f>Hi (i 5mM 
f>i7^-^, 100mM MO*) *«*U I^T2 0 0 ^ 105 
6 8mM7*3/HfV» ( P H5. 0) Mn*.T»#U ftb*Lfcffj&ft#ft* 
3 7 W3 0*«aB***. ^MSttfflv^8 5 0 nmWi* 
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[0 2 6 8] 

(1. 5 vm^feMLjt^*^C3JRJ^fl3tW*ft) 
[0 2 6 9] 

[ft 3] 

(SMUfcXDK^ (90 ) 
* (fcJSSO^Uz)-;*- 1 - >J ym (mM) ) x 1 o O 

[0 2 7 0] 

(1. 6 *?v-xfrhmkLtzy)V*><DV8A<7>tm-%&) 
S P-GPtt»c*v»TflMM(rR4: LT$t|g'; >itfflv»T«StfcW> ( 

[0 2 7 1] 

[ft 4] 

^JL-JJV (mM ^1,3-XSS) 

= 07)1,2 (mM) ) - (^a-^-l-iJVK (mM) ) - (-^p-;* ( m M) ) 

[0 2 7 2] 
[0 2 7 3] 

WWOJttftt, JftT©*OKJ6 (A) 

[0 2 7 4] 

Mb 2] 
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[0 2 7 5] 
[0 2 7 6] 

**n-j**x*i;7._.i£ (i> .hfaogig (A) o^H, &T<DBU& (B) O 
* * n - 7s <DMtfffi i> WEUfc t lTSilL#l)o 
[0 2 7 7] 

[ft 3] 

(B) X^P-X -» t^JUzj-X + 7)b5b—7» 
[0 2 7 8] 

[0 2 7 9] 

[§&5] 

[0 2 8 0] 
[0 2 8 1] 

[me] 

[0 2 8 2] 
[0 2 8 3] 
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#02 0 0 3 - 1 7 3 9 7 2 ✓n?_->* 

[S7] 

CifJlfty (mM ) 
= i7n,5\—X (mM) ) - (?JL3-*- 1 -'j>8 (mM) ) - (dfjUa-^. (mM) ) 

[0 2 8 4] 

fbtlfto 

[0 2 8 5] 

[ft8] 

= «B55 ®f $3,-5-1 -WmM) ) + (T7JU^K-^ ( mM ) ) 
(^JUZl-^ (mM) ) - 1 -'Jl/g (mM) ) 

[0 2 8 6] 
[0 2 8 7] 

ft a - * - 1 - y viotii L!l|< iU'iot, KJSfcttffl 
$tL/c^;P3^-^-i-i;>^ ft ^ ^*>tcJR0aii*Lfe^3 

±Bfc*«fc J: $ SP-GPmWv»t(B 

Ltii-j 1-1; >«fc*#ML*»fr»cta«-c 

§fto 

[0 2 8 8] 

(1. 7 ^^n--^^f > ^t^^^*><r)J|X^^ft#^) 

5S;&;:ioT3fci&f>*Lfto 
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[0 2 8 9] 

[&9] 

= (?JL,*> (mM ) + (SJfg^P-* (mM) )X100 

[0 2 9 0] 

[0 2 9 1] 
[&1 0] 

(^JLftVlMl (9«) ) 

= { («)§6<O^Jl,=I-3-1 - 'J Vffi CmM) ) + C?JU^h-:* ( m M) ) 

- CmM) ) - tlx.m&ayyn,=l-Z- 1 -UVa (mM) ) J 

- ( («)»3i»Q-a (mM) ) + («)»©^^3-^-1 - 'JVg ( m M) ) } x 1 O O 

[0 2 9 2] 
[0 2 9 3] 

[0 2 9 4] 
[0 2 9 5] 

*1% &#frSFfc3fctf>*>f ?"L a y 9— tf (GP) ^itfST- 

S:iSL/:„ Takahaf) (Journal of Biological 
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Chemistry, 2 6 8^ 1391-1396 K> 1 9 9 3^) OGKC 
&oT, ftimttJ:tK mRNA*»jao*ttTMI«U cDNA7^7'j 

[0 2 9 6] 

ttftOGPft&HEH (f-^GenBank 7***5/9 > 
W-D0 0 5 2 0) PCRWv-i^tfPCR^^g 

J: 0*2 LT 

PCR7-7^v-l:5' AAATCGATAGGAGGAAAACAT AT 

G ACC TTG APT ra p, AAA at 3 » 

&XV* 

PCR ^^ 2 : 5 ' GAAGGTACCTTTTHATTCACTTrn 
CCCTC .V 

* 9 4tT3 0m 5 0ttim 72fC3*H*lt-fmU, 3 

>V>m#* *4 7L GPOA^^^JtON5WH»»©«JKtfe^FK?(ic 
*tt&LT*0, PCR7'7^v-207>^-7^>'W^ GP 

[0 2 9 7] 

Jf*3*tfcGP»fc^* % Sraa I T$>t>frZtt>®M Ltz7?X 5 KpMWl 
K*«RLfc 0 'J»;k>^ffl^;j; 0 T^ifTG 

[0 2 9 8] 

#6*tfc»#3»S^^^ L GPafirFfctfLT, SlfC»X7^ 
D ->PCRS(#ftiLeungMTechnique 1, 11-15 
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, 1 9 8 9) ftitl'CadwemJJtO'Joyce (PCR Methods 
Applic. 2, 28-33, 1 9 9 2) ) fci »K P C R 7? 4 3 £ 
J:O f PCR7 > 7^-7-4i: LT 

PCR^9>fv-3 : 5' -TTCGGATCCTC ACCTTRARTP.A 
GAA A ATTP.Ar.-Q' 

PCR ^^~ 4 ' 5' -TTCGGATCC TTTTCATTrAPTT 

cccccTr -r 

*/8v>T, 9 4fC2 0m 5 0tt2 0m 7 2tt3^^ lt^f^;V 
fcLT, 2 51M */l/©PCRR)3>*fTofc 0 WHS ftfcDN ABfmcttW 2 

*-f7L G P ^^KONsm^jm^sni:^ 
LTi3«9, PCR7*7'f7-407J'^5>f>OW, ^-Tt'L GPfjl 

[0 2 9 9] 

iU:7°7^5K P ET3d (STRATAGENE1) KflrAU 9>-^A^ 

fBRLfco £07?*$ K-C*»IBL2 1 (DE3) £^»5|g&U MMmm 
**7>tf*y>'*5frLB*35** (5 0^g/ml7V^rA Difco 
«h y 7h>l%, D i f c oWx^i %> NaC 1 0. 5%, 0. 7 
% T1?u~7^ pH 7. 3) fc, »a:L/san--*t W e > tL4J:^K:#3Rt 
TJWfU 3 0rT»2 4BMWH*Lfc. #fe*Lfcri/-hJt©3n^t^^n 

*7C7>^^L7t^ iO7^^-S:2 0mM^i>Si||t« (pH6. 7) 4> 
T% 6 0tl0W/^-h^ o 3D^-HoL^»7V-h 
*^i:3 7t:ttW^^m v**-yix-]^LT4 
TJT«#Ljfco «W0s3Stfe7-f ^^-*^5&>^oSSf*"&trr;l/ (0. 0 
5% f^h'J^ 5 0mM G-l-P, 1 0 0mM^x>i B u f f e r 
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(pH6. 7) 0. 7% Agarose^) C3D--#fi^;^ 
Lfc7-r ^-t393W (0. 1% 3*ft*y*A % 0. 0 1% 3^*) 

[0 3 0 0] 

*3K*0JRU DNAV-^x>f- (ABIttft) ^tioj^^U' 
[0 3 0 1] 

W^'j7-^3 9, 1 3 5, S3ttt7 0 6fBi:*fc«75yaiOffi 
«fc£JW**A$*LTi5»K ^tL^xF 3 9-L, N135-S, T7 0 6-I 
KT<ymm&ZtLT\,>tz 0 ttz, F3 9(:^TLm«r^i, N13 5 

[0 3 0 2] 

iHfMtGP (F39L, N 1 3 5 S, T706I) O T 5 y m@B^!l £ ge?ij#-5f- 3 

3 9*3:, 13 5tt*J:O'7 0 6ttfl!>r5ymii«JWr, i*te,o 
7^ifii^<li^^ff(^)7^M^U:GP (4 6 7t©'J v 
^**T*/<5^:/fc«aiLfcGPSJ:tf7 1 ltt©H/*=vo*t7 9 - 
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#*KKi like 1, T. A. , Proc. Natl. Acad. Sci. US 
A, 8 2:4 8 8 (1 9 9 5), V a n d e y a r , M. h, Gene, 65: 
129-133 (198 8), Sugimoto, M. h , Anal. Bio 
chem. , 1 7 913 0 9 -3 1 1 (1 9 8 9), Taylor, J . W. * 
^Eckstein, F. , Nuc 1. Ac i ds Res. , 13:876 
4 (1985), Nelson, M. fcJtfMcC 1 e 1 land, M. , Me 
thods EnzymoK, 216:279-303 (1 9 9 2) ) ^ * 
SMlTttQuick change XL Site- Directed M 
u t agene s i b (STRATAGENE1) ^ffil/c 0 mMWl 

T-^t/c, KpMW-1 1 8*KMXZtifzm&mm&*4 7L GP 

«5***fr-/9;*$ b^mmtLX, Y3 9, N13 5, T7 0 6, K4 6 7 
im?1 1 *KWL*>g**Att11***kfc 
&J3 5 b P®ffiOffi^fi«j*^tL^*LlM<?5|g||^X7 p 9'r'7-Sr^jRtTfflv\ 
PCR*-*-*£fcfcJ: oT«ffi#»W*JWI»*firo fc 0 £©J:3fcLT»<b*L 
fcftoMbGPfca- K-f*ae^*^tr^9^5 KpMW-PGP^ILf:o 

^ *»WTG-i*jBjW63fcu M«ft»tr>kr^y>* 

* LB *^** <5 °^ ff/m 1 T^evV D i fco«M;yh>i%, 
Difcol»x^l%,NaCl 0. 5%, 0. 7% 7#n-*, p 
H 7. 3) ^«Slt/caD^^^#P,tL^ c fc-5tc^tT^L, 3 7tt- 

fyx* Kt«*1-*. ^i9i:U, iN!WkGP*im-r**»W*»^»-c 

*M-*-*iMMfcG P * a - K*«*G PaMs***** it^ %btitz* 

KtttflJU GP*a-K1-*»fi^©BWft£* 

[0 3 0 3] 

2 - 1 T~'&b*itz-xmm*mL'$-z> g p#»*mi:**ltv»* c t & 
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V >**LBJjf* (50// g/m 1 T>e->U DifcoMhU^hVl% 
> D i f c o«Ht»i^0. 5%, NaC 1 196, pH 7. 3) Clfl 
, 41*3 7T5T^M4^*3*fc*fcM**2 2XM&K*T?Tlf, 
: HWWHMt-TNfc* ^vyn t?;t, /?— D — f-*^ * h > K**ftft 0.1m 

Mfcfc*J:}»c*JnLT2 2rt?»2 0P»WJ»tfc o W««*teMl1-*£ 
EttfibffiiSfc&fco £<am#3ftm?££6 0*CT'3 O^ai-SCtlcJ: 9, GP 
[0 3 0 4] 

2/0 9 7 1 0 7f;r/7i/? M:B«sti^ffi) KJ: ^ ^*>«tt*ff 
[0 3 0 5] 

»«Wb^H««rfi[«OT§y»4r1KftLfeGP»i, 6 0*C-C3 0#"» 
[0 3 0 6] 

V ?-*ON 1 3 5 S *fc|*T 7 0 6 1 Jcft^f (Zti^ti, 1 3 3f4^ 

J: IF 6 2 8ft) l^xDfrm-tzmmtGPZftmLfco 
[0 3 0 7] 
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1" 2> i fc J: o T»«Kk LfeHifeM 2 - 1 G>»*tffc « - * y 9 -4* 
[0 3 0 8] 

(^ifcfll 3 : a - # > * x * y ^ - ?>;*:ftSHS*fc J: 

JfciSO 

(1) mm<D±mmm 

(Terri f ic broth (GIBCO) 4 7 g/L, ^y-fen-;Mm 
l/L^i^S 0^ g/ml T^tf'>y VSr-g-tr) T3 7*c*e5^ra^f*u ft 
»*S**0. ImM IPTG^il/lmM ^tfy b%2> £ 7 

PTGfciWMtfcfy K*3/V*JB^ «^i:2 2fC2 4»R« 

#ttffi«fctfeo »?>*tfeW#«|ttl«[*, WM$WcQ-Sepharo 
seFF*?A|:D-KU 2 0 mM^i^Silil (p H 6. 7) «K 0. 
1M^?>0. 3M<7)NaC 1 Oiftft&JE*ei&ffi'*-&, WflMfcG P^tM#£l3i& 
L£ e ®iRtfc**W^Sr, WWftLfcPh enyl -TOYOPEARL 
6 5 0M*5Al:n-KU 2 OmM^x^f^i 7. 5%^<b7. 5% 

Wfr*. WML?tHiTr ap HQP*7A[:n-KU 2 0mM^x 
>Bfc««tft'f> 0. 1MH0. 4MON a C 1 O^^ETigfflU Sttlhfr 
fcHflXLfc. #&ftfcfiteWfl**3e>K:, ^aWHtSfLfcR e source 
Q©*5A|:n-KU 2 0 mM WL*. 0. lM^feO. 4M<7)N 

a c 1 (ommw-rmmL, mmmm^mmm^muLtz 0 

[0 3 0 9] 

#fe*t£4tam^ftl£rot\ Ull^g^f^PAGE (Nat i 
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ve po 1 yac ry 1 ami de gel e 1 e c t r o p h o r e s i 

[0 3 10] 

(2) «M3tLfcifflMbGPOf5ttjra 

ffofc. if, 2 0 0^ 1 *>j>0&* (l o OmM INMHVtt(pH6. 0)* 
> 12. 5mM G-l-P, lrof^fijv^j;^^^) *3 7<C 
lC1 5 J* <fcv>T\ 8 0 0^1 (1 5m 

M f;7f>i7>^^, 10 OmM RHftlEtt) frJniU »LKJ6t 
fff±$*feo ^V»-C, 2 0 0 /< lO5 6 8mM^3^i (pH5. 8) 
SrJlU, rl^-U 3 7-CtCl 5 ^^^->U;^ «**KWtffiv»T 
8 5 0 nm«SS:i^Uc ft*, *K0fc«lc*v»T\ GPSfiSttttG- 
1 - P »^CtiHo««>; * c t iZ X o TSte* *tfc 0 1 

1 M m o 1 <Z>&«y VSI«-4tt-5ffi«. i (u) fc LfZo 
[0311] 

(3) »MGP06 Ot^J:^ 5V-?<DWm&)£m 

(i) -c«f«*iifc**LWi©i«wkGPo6 others sr-eoiiM 

[0 3 12] 

41\ 0. 2U/ml©iHff$ (2 0mM^x^fjK (pH6. 7) 
*>) *6 OtJ*3fett6 5^0-3 OfrmsOtf^-YLtZo 0, 2, 10, 

20,3 ofr%?<Dm®^mmm<D~i$zmmu *+K**Lfc. 

IB (2) KB«Offitt**«feK:«v»»«ifittt«l3eLfc. BXOiMM**. 6 0 



ttliE# 2004-3066892 
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[0 3 13] 



mm 


MT L 


F39L 


N135S 


T706I 


F39L 
+N135S 


F39L 
+T706I 


N135S 
+T706I 


F39L 
+N135S 
+T706I 


0 


100 


100 


100 


100 


100 


100 


100 


100 


10 


8.4 


61.2 


65.4 


70.5 


101 


100 


101 


98.8 


20 


1.2 


58.3 


55.2 


50.8 


99.6 


100 


100 


96.3 


30 


0.7 


34.7 


52.1 


36.6 


98.3 


101 


98.5 


94.6 



[me] 



[0 3 14] 



(#) 


MT L 


F39L 


N135S 


T706I 


F39L 
+N135S 


F39L 
+T7Q6I 


N135S 
+T706I 


F39L 
+N135S 
+T706I 


0 


100 


100 


100 


100 


100 


100 


100 


100 | 


2 


1.3 


40.2 


86.5 


22.9 


86.8 


50.8 


61.9 


90.3 


10 


0 


0.5 


1.4 


0.3 


18.2 


9.3 


16.9 


61.1 


20 


0 


0.4 


0.6 


0.3 


2.9 


0.9 


2.8 


47.7 I 


30 


0 


0.4 


0.2 


0.3 


0.2 


0.2 


0.7 


31.4 



[0 3 15] 



47 
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^-v! 88/ 



>^*V7-lf«13 5 ^tf*-fe y > ft* & O 

F3 9 L + T 7 0 6 I 14, ^JSftl^^ «f a 

'^-^3 9t^7x-;P77-^D>f v^tCSm^tt, ^07 0 6fc<9 h 

l/t->^vn^^>(;f^$^ : ^^ to N135S + T 7 0 6 Ii:a 

> 5ciWIfi^^^7'L a 9~tftf> 1 3 5jic7)T^ 

3*Lfcfc(0**jrt 0 F3 9 L+Nl 3 5 Si: {4, 7ci«f4*©N7 a L 
a ?-Jf<7)3 9fiO 7 x-;i/7 5 - y > Ji 

> *ol 3 5ft©7^^^*»*';>Cl*$^^^to F3 9L+N 
1 3 5 S+T 7 0 6 I fcfi, ^fc<0AM»fiSW!>*>f ?X a-*>*>*** 
'^"^3 9t07x-;V77->^o^y>|:fH§H, l 3 5tO 
T^/"C9^>*»-feV>jc«3ft$^ ^o, 7 0 6ffiOH/*i'/*»>fyn>f-» 

ifeofif j: 6 5 r t 2 awmamom* *H3i:^7tut^t 0 

[0 3 16] 

titzbot -emiz&^z, t&vxdizKz : ^m<vm£$m * 4 y l gp<f3 

9L<T706KN13 5S<F39L+T706KN13 5S+T706 
KF39L+N135S<F39L+N135S + T706I o IH!fcttfc## 

[0 3 17] 

0 0 k D a£k±<DT< u-^<7)^j&) 

*$&%v>mmka -ynsi3>*x*y) fi*¥^^*6 0 0 

k d a m±o 7 s n - * ^awng-fe-e* * £ * m^ti* ®mt a-rn,* y * 
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^-y: 89/ 



**V7— tfiiLT, ±Ifi»M3T'PM$tL/c#a»^bGP (-M#H*F 
3 9 L, ~S^Jt#N 1 3 5 S. -fil£#|#T 7 0 6 1 , (F 3 9 L 

x n 1 3 5 s) , -mmmte (f 3 9 l, t 7 0 6 1 ) , ~s&m#i (n 1 3 5 

S, T 7 0 6 I) SJCHMMW* (F 3 9 L , N 1 3 5 S , T 7 0 6 I ) ) (D 
[0 3 18] 

Mmt LT, Bacillus stearothermophi 1 lusft 
*<Da-7)V*y*^)7-* (Bacillus s t ear o therm 
o p h i 1 lust , Thermus aquaticu s « - 

7-- tf (Thermus aquat i cusH^t) £M 

[0 3 19] 

8BWto£ 0 

[0 3 2 0] 

[^7] 





VJI/hf h7t-X (G4) 


4 0 n M 


SOUri — 1 - U 


2 5 0 mM 


ffcS?*i®;£ ( p H 5.5) 


2 0 0 mM 


a - >7fxx * u ^ — ^ 


4 U/m 1 


[0 3 2 1] 



[0 3 2 2] 

^ t: ^U ^fi^m-e4>fnL^ T3n-**t73 0 -3 0 0 ju g^fc, 
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^-v: 90/ 



[0 3 2 3] 

#L<(± > *7AHtShodex SB 8 0 6M-HQ (B^mi®*) * 
fflv>, LTtt^ftftjtfkSUftaJS (DAWN-DSP, Wy a t t T 

e c h n o 1 o g yftm is X O^HTOfft (Shodex R I - 7 L BB*D 

mum) ^c<Dmm^m^Lxm^tzo *7A^4ott:§^ #jt*tLT»± 

T-*MmV7Y*r*.T (Bfi*ASTRA, Wyatt Technolog 

yttso zm^xwmL, mvy hzm^Tffiffi-r&ztizx*), mmw^^t 

[0 3 2 4] 
[0 3 2 5] 

[f£8] 





T5 n— X 


T 5 P— X 










(%) 


(k D a) 


WtMbGP (F39L) 


51.2 


668 


B^-fbGP (N135S) 


47.8 


735 


iHMtGP (T706I) 


45.3 


675 


ItiMbGP (F39L, N135S) 


44.7 


673 


(F39L. T706I) 


47.5 


706 


15*$HbGP (N135S, T706I) 


42.7 


655 


it^HbGP (F39L, N135S, T706I) 


52.3 


645 


Bacillus stearothrmophillus 


17.3 


20.0 


Thermus aquaticus 


27.8 


44.3 



[0 3 2 6] 

&±<D X i *&W<DMmitG P fi, Ma^^i&j 6 0 0 k D a &±<D 
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: 91/ 



/-Bacillus stearothrmophillus GPtTher 
mus aquaticus G P fc ti»^14Sr^rl-*^-e*^^^g<73 

[0 3 2 7] 

(^iM5 : BiM;« 7— if^fflv^^^ n-^^ibor 

3 -emmztitz&mmmAkG p (-m^#F 3 9 l, -u^m^n 135s, 

-fil£#I^T 7 0 6 1, -MMmVf (F39L, N135S) N Z1S^#I#: (F 
3 9 L , T706I) , —MMmfa (N 1 3 5 S > T706I) is <£ c^=a^ 
#(F39L, N135S, T 7 0 6 I) ) <7)? ^v>-f *L^£JB^£ 0 
[0 3 2 8] 

[0 3 2 9] 

[^9] 









58. 5mM 


■7-»U hf K^^-— X (G4) 


10 i/M 


SS^'J^ (Pi) 


10 mlM 


n— 'J 5— if 


1 U/ml 


or - * > tHx * 1; ^ — -\£ 


1 U/ml 



[0 3 3 0] 

ftis <fc ^tf-^^fej CO 1 . 7 Kffif&Oftir^c J: i) fH? L?z 0 
[0 3 3 1] 
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[0 3 3 2] 
ItlO] 





T ^ P — X 


7 


or - £fj u * > tH X ?h ' j =y — Hf 








(%) 


(kDa) 


MmitGP (F39L) 


50.8 


672 


WIMbGP (N135S) 


47.8 


740 


Kt?MbGP (T706I) 


44.6 


675 


SiMbGP (F39L. N135S) 


44.9 


674 


WiMbGP (F39L. T706I) 


47.5 


707 


iifcfiP (N135S, T706I) 


42.9 


657 


W$HbGP (F39L. N135S, T706I) 


52.3 


649 



[0 3 3 3 J 



% £l± t ^ v>£ a: fr-ofzo 
[0 3 3 4] 

(ld&#J6 rfca&flqr (sot;, ss^i^ot:) Toir^kGP^M 

lftGP (^^#: (F39L, N135S, T7 0 6 I)) £fflv\ JflRfc 
[0 3 3 5] 

G-l-P 6. lg, 7;Hfh7^ (G4) 0. 3 GP 20 

u/Lmas**3 7t;, 5 or, 5 5ti^6 ox:ki siem**-*-* 
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J ©1. 5 KK«?#Lfc^a-^ - i - y VR^feftiu^j&^OJRto 

[0 3 3 6] 
[*1 1] 



7 5P-X^jj (g) 





^<^L GP 


BtlMbG P 


37°C 


2.8 


3.1 


50°C 


3.2 


3.3 


55°C 


2.5 


2.7 


60°C 


0 


1.5 



[0 3 3 7] 

wmtGFzm^tzm^ 3 7t, 5 ot^i^s 5rt^3 g^r^o- 

5 Ot:, 5 5*0*3^^6 0T;o£.*Lftfc#v>T, »«rffcG P *tf v>fc#-^ ^ 
fbG P S-fflv^^or 5 n-^jjfcfi^ TOllWttsw $ <b Kigfln 

[0 3 3 8] 

G«fc«7 6 5 IS* J: IT 7 Ott^bGP^^a^-i-.j 



fcBIE#2 004-3066892 



#® 2003-173972 



^->>: 94/ 



$mw6 tmmi,zmmM3"x:m$kztitzwmkGP (f 3 9 l, 

N135S, T706I) ) £ffiv>T, $ t> j:Ifi^Tt©^3-7- 1 - 
[0 3 3 9] 

G-l-P 15. 2g, v;Hff7t^ (G4) 2. 7g, GP 2 
0 0U/L£llrt^j£«££3 6 5t4 fctt 7 or»C4l»DIH!H«-«C 

ioT, 7*n-*^^£^ o7to 7 5n-^A M ^ fl. W5fcfrifc*S 

6Pt«vm 6 5 J: IF 7 0TOi7?D-xttlofc<^*g*i4 

*ofc** % »!MkGP*ffiv»fc»fr, is. 2g«G-i-PH, estate 

»9. 3g^)75n-^ 7 0rTI4|i|lgO75n-^^g^ 6 

Sfcvv^ iWMfcGP»±7Ot;tv^i«aT4GPMtt*ff»LT*0, r^n 
[0 3 4 0] 

[0 3 4 1] 

[0 3 4 2] 

§fefife0J2 - 1 -ef^»U7tiB-|»<kG P (=mmmfc (F39L, N135S, T 

7 0 6 D mm-tsm-rzxM (tg-d §01012-1 traaucLB 
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**-*J: 95/ 



*U9-4?*»3R+*^»W (TG-1) 3Wk«2-lfcH*»CLBJWh-e 

»u m^wm+zztizxi), mm&imuzmzo -ow#«im?££6 or 

Bfc*U ±ff£#fc 0 £0±»<z>GP®t££J:tf*:/^4£ag5£u GPff 
«Jt«tt***fc 0 GPffittii^J3 »=IBiELfciStta^fe^v»TiB!l3feL 
, ^Witt^y K7*-Kft (Bradford, M. , Anal. B i 
ochem. , 72, 248-254 (1976) £fflv»TiHS£Lfco fvv K 

[0 3 4 3] 

^TOMtG PS£Sf<aJt?£tt£Jf:ffi L£ 0 
JfcStt (U/m 1 ) 

= («-w>^*'j7- gets) / (±fst«tc^*t4^ 

m g) 

B6fcifoMtGP»* (H6JC^v»T»JIMkGP (F39L, N135S, T 

7 0 6 i tmt) ) fi*o^oj|iwF^^^L GPKRojtffittomnK 

[0 3 4 4] 

ofco 3*5$t* v^-?^ «*i ^n^3si£ uisfe* ^ *i,/i 0 ztuzft^x^mnm^t 

Sic J: ij ftftft £ 3ft»*>^o fc c 

[0 3 4 5] 

MMM 8 t mmz, mmitG P (HfiggHfle (F39L, N135S, T70 
6 I) ) stfE^SrH-ail-^Tcll^ (TG-1) t^tLf:E ^##1 



fcBSE4# 2004-3066892 



#12 0 0 3- 1 7 3 9 7 2 ^-y 

**y 7 * -.tffctt^ nn^ifciiG-l-P § 
[0 3 4 6] 

[0 3 4 7] 

*^7^«(i, ^±fl0 0,U5 0mM 

100,1 **trKJ&«* 3 7 r 6 0^«»U(|, »6**«>*rju a 

fB«$*Lfc^TSB»i-4 c t K X V) Wjgtfco 1 »m£ 1 m 1 ofefti; 

IJUtt (U) t^ o r^^ l4 ± f2 5,lt0. 5 
%7$D ^ ^mftSOkDa) 2 5^1fc**tra©«*3 7T: 
6 0*RH^UH, lmlO3^fJt(( 0 . 1% 3 *ft*i;* A% 0. 0 

1%) *an*, B&*toT5 D^^ kl:ff ^ g9tgfe 

1 UUfco 

[0 3 4 8] 
[^11] 

= (KfSlo© A 6 6 O n rr,0«g-£0S©A 6 6 O n m ©q&ftJfT) 

[0 3 4 9] 
[0 3 5 0] 

i 1 2 Id^aiMif o^ t ^ 1 0 0 %i l^rfc lo* 



fcBlE#2 004-3066892 



#12 0 0 3- 1 7 3 9 7 2 

[0 3 5 1 ] 
[*1 2] 





TfxX "7 7 $ — tf 

JSte (%) 


7 57- If 
;£f£ (%) 


inii 


100 


100 


60°C30^F^(7) 


3.1 


0.3 



[0 3 5 2] 



3 9 - -IftStt* J: 0*** 7 7 * - <Stt* « fc ^ ft ^ G P 

[0 3 5 3] 

[0 3 5 4] 

o 

[0 3 5 5] 

G P frfMMfc IT# «b *t* HtR^b G P * a - Kf & »») 



ffiiiE#2 004-3066892 



#M 2003-173972 



^-v : 98/ 



[0 3 5 6] 

*5kw<Djjmt, m&mm&tDG p<Dfr\,z^i®t^7 frVT-it* < ^ m&mm 
it^kft^zfcmT^&o tot, mm-%2<D7$. sm.mi\<D3 9izy^-)i> 

7?-> (F3 9) KftmtZ&m, 13 5tW7^> (N13 5) Ktm 
■tZ>&m&£V7 0 6fchV*-> (T 7 0 6) 

[0 3 5 7] 

E^#*7:V9v> (Fava bean) OH7"LO«-m>^ 

* y ? — i? oaatEW ; 

Effl**8:v?7jt (Fava bean) W^LOa-m^ 

* 1; 5 j ^lWM ; 

E^iJ#^9 Ivo^tXt (Arabidopsis thaliana) 

EW#»1 0 : vn^tXt (Arabidopsis thaliana 



mtE^F 2004-30668 9 2 
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: 99/ 



; 

@e?ij#-^14 : ^ t n 3 y ^) H y L «0 fi - ^' ;^ > * 7 * 'J 7 -fe* tf) 7 ^ 

HI; 

S£?lJ#-^2 1 : C i t r u s hybrid cult i var(ON 7°H<7> 

a - * > * * * 1; ^ — if ©aufeEya ; 

@fi^J#-^ 22 :Ci trus hybrid cultivar^N :/H ^ 



ffiffiE# 2004-3066892 
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**-*J: 100/ 



ra#-^3 i :^^^^^^^-r7 p HOa-^;i/7j>^^ J }>v7---if<7)^ie 

IB^ij#^- 3 3 : KitlM:£S#&fc* -f ~7l a - ffrji * >; ^ -w^^se 
w ; 

K^iff 3 4 : »«Mfc»«w^>f «-m^*V7- ifor^y 

K?0#^3 6*5*0*3 7 I H2fcjjr*% 75^5 KpMWl 1 8 bommmt 

mm^3 8 : pcRy^-r^-io^niB^j; 

@£^J#-^3 9 : PCR7"7^-7-2<OtSE^J ; 
40 :PCR7°7^fv-3 0*a36Syi| ; 

@5?iJ#^4 1 : PCR-7^-7-4oi&*@e?ij 0 

[0 3 5 8] 

SEQUENCE LISTING 
<110> EZAKI GLICO CO., LTD. 

<120> Method of thermostabilization of an alpha-glucan phosphorylase 

miE# 2004-3066892 
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101/ 



<130> J 103204088 



<160> 41 



<170> Patentln version 3.2 

<210> 1 

<211> 3101 

<212> DNA 

<213> Solanum tuberosum 



<220> 

<221> CDS 

<222> (44).. (2941) 

<220> 

<221> mat_peptide 
<222> (194).. (2941) 

<400> 1 

atcactctca ttcgaaaagc tagatttgca tagagagcac aaa atg gcg act gca 55 

Met Ala Thr Ala 
-50 



aat gga gca cac ttg ttc aac cat tac age tec aat tec aga ttc ate 
Asn Gly Ala His Leu Phe Asn His Tyr Ser Ser Asn Ser Arg Phe He 
-45 -40 _ 35 



103 
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^-vl 102/ 



cat ttc act tct aga aac aca age tec aaa ttg ttc ctt ace aaa ace 
His Phe Thr Ser Arg Asn Thr Ser Ser Lys Leu Phe Leu Thr Lys Thr 
-30 -25 -20 -15 



151 



tec cat ttt egg aga ccc aaa cgc tgt ttc cat gtc aac aat ace ttg 
Ser His Phe Arg Arg Pro Lys Arg Cys Phe His Val Asn Asn Thr Leu 
-10 -5 -1 l 



199 



agt gag aaa att cac cat ccc att act gaa caa ggt ggt gag age gac 247 
Ser Glu Lys He His His Pro He Thr Glu Gin Gly Gly Glu Ser Asp 
5 10 15 



ctg agt tct ttt get cct gat gee gca tct att acc tea agt ate aaa 295 
Leu Ser Ser Phe Ala Pro Asp Ala Ala Ser He Thr Ser Ser He Lys 
20 25 30 

tac cat gca gaa ttc aca cct gta ttc tct cct gaa agg ttt gag etc 343 
Tyr His Ala Glu Phe Thr Pro Val Phe Ser Pro Glu Arg Phe Glu Leu 
35 40 45 50 



cct aag gca ttc ttt gca aca get caa agt gtt cgt gat teg etc ctt 
Pro Lys Ala Phe Phe Ala Thr Ala Gin Ser Val Arg Asp Ser Leu Leu 
55 • 60 65 



391 



att aat tgg aat get acg tat gat att tat gaa aag ctg aac atg aag 
He Asn Trp Asn Ala Thr Tyr Asp He Tyr Glu Lys Leu Asn Met Lys 
70 75 80 



439 



ffiSE#2 004-3066892 



#M 2 0 0 3 - 1 7 3 9 7 2 ^- v* : 103/ 

caa gcg tac tat eta tec atg gaa ttt ctg cag ggt aga gca ttg tta 487 
Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly Arg Ala Leu Leu 
85 90 95 

aat gca att ggt aat ctg gag ctt act ggt gca ttt gcg gaa get ttg 535 
Asn Ala He Gly Asn Leu Glu Leu Thr Gly Ala Phe Ala Glu Ala Leu 
100 105 HO 

aaa aac ctt ggc cac aat eta gaa aat gtg get tct cag gaa cca gat 583 
Lys Asn Leu Gly His Asn Leu Glu Asn Val Ala Ser Gin Glu Pro Asp 
115 120 125 130 

get get ctt gga aat ggg ggt ttg gga egg ctt get tec tgt ttt ctg 631 
Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu 
135 140 145 

gac tct ttg gca aca eta aac tac cca gca tgg ggc tat gga ctt agg 679 
Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala Trp Gly Tyr Gly Leu Arg 
150 155 160 

tac aag tat ggt tta ttt aag caa egg att aca aaa gat ggt cag gag 727 
Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He Thr Lys Asp Gly Gin Glu 
165 170 175 

gag gtg get gaa gat tgg ctt gaa att ggc agt cca tgg gaa gtt gtg 775 
Glu Val Ala Glu Asp Trp Leu Glu He Gly Ser Pro Trp Glu Val Val 
180 185 190 

agg aat gat gtt tea tat cct ate aaa ttc tat gga aaa gtc tct aca 823 
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Arg Asn Asp Val Ser Tyr Pro He Lys Phe Tyr Gly Lys Val Ser Thr 
195 200 205 210 



^-v 5 : 104/ 



gga tea gat gga aag agg tat tgg att ggt gga gag gat ata aag gca 
Gly Ser Asp Gly Lys Arg Tyr Trp He Gly Gly Glu Asp He Lys Ala 
215 220 



225 



871 



gtt gcg tat gat gtt ccc ata cca ggg tat aag acc aga acc aca ate 
Val Ala Tyr Asp Val Pro He Pro Gly Tyr Lys Thr Arg Thr Thr lie 
230 235 240 



919 



age ctt cga ctg tgg tct aca cag gtt cca tea gcg gat ttt gat tta 
Ser Leu Arg Leu Trp Ser Thr Gin Val Pro Ser Ala Asp Phe Asp Leu 
245 250 255 



967 



tct get ttc aat get gga gag cac acc aaa gca tgt gaa gee caa gca 
Ser Ala Phe Asn Ala Gly Glu His Thr Lys Ala Cys Glu Ala Gin Ala 
260 265 



270 



1015 



aac get gag aag ata tgt tac ata etc tac cct ggg gat gaa tea gag 
Asn Ala Glu Lys He Cys Tyr He Leu Tyr Pro Gly Asp Glu Ser Glu 
275 280 



285 



290 



1063 



gag gga aag ate ctt egg ttg aag caa caa tat acc tta tgc teg get 
Glu Gly Lys He Leu Arg Leu Lys Gin Gin Tyr Thr Leu Cys Ser Ala 
295 300 305 



1111 



tct etc caa gat att att tct cga ttt gag agg aga tea ggt gat cgt 
Ser Leu Gin Asp He He Ser Arg Phe Glu Arg Arg Ser Gly Asp Arg 



1159 
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310 315 320 



*<- 9 j: 105/ 



att aag tgg gaa gag ttt cct gaa aaa gtt get gtg cag atg aat gac 1207 
He Lys Trp Glu Glu Phe Pro Glu Lys Val Ala Val Gin Met Asn Asp 
325 330 335 

act cac cct aca ctt tgt ate cct gag ctg atg aga ata ttg ata gat 1255 
Thr His Pro Thr Leu Cys He Pro Glu Leu Met Arg He Leu He Asp 
340 345 350 

ctg aag ggc ttg aat tgg aat gaa get tgg aat att act caa aga act 1303 
Leu Lys Gly Leu Asn Trp Asn Glu Ala Trp Asn He Thr Gin Arg Thr 
355 360 365 370 

gtg gec tac aca aac cat act gtt ttg cct gag gca ctg gag aaa tgg 1351 
Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp 
375 380 385 

agt tat gaa ttg atg cag aaa etc ctt ccc aga cat gtc gaa ate att 1399 
Ser Tyr Glu Leu Met Gin Lys Leu Leu Pro Arg His Val Glu He He 
390 395 400 

gag gcg att gac gag gag ctg gta cat gaa att gta tta aaa tat ggt 1447 
Glu Ala He Asp Glu Glu Leu Val His Glu He Val Leu Lys Tyr Gly 
405 410 415 

tea atg gat ctg aac aaa ttg gag gaa aag ttg act aca atg aga ate 1495 
Ser Met Asp Leu Asn Lys Leu Glu Glu Lys Leu Thr Thr Met Arg He 
420 425 430 

miE^F 2004-3066892 
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106/ 



tta gaa aat ttt gat ctt ccc agt tct gtt get gaa tta ttt att aag 
Leu Glu Asn Phe Asp Leu Pro Ser Ser Val Ala Glu Leu Phe He Lys 
435 440 445 450 



1543 



cct gaa ate tea gtt gat gat gat act gaa aca gta gaa gtc cat gac 
Pro Glu He Ser Val Asp Asp Asp Thr Glu Thr Val Glu Val His Asp 
455 460 465 



1591 



aaa gtt gaa get tec gat aaa gtt gtg act aat gat gaa gat gac act 
Lys Val Glu Ala Ser Asp Lys Val Val Thr Asn Asp Glu Asp Asp Thr 
470 475 480 



1639 



ggt aag aaa act agt gtg aag ata gaa gca get gca gaa aaa gac att 
Gly Lys Lys Thr Ser Val Lys He Glu Ala Ala Ala Glu Lys Asp He 
485 490 495 



1687 



gac aag aaa act ccc gtg agt ccg gaa cca get gtt ata cca cct aag 
Asp Lys Lys Thr Pro Val Ser Pro Glu Pro Ala Val He Pro Pro Lys 
500 505 510 



1735 



aag gta cgc atg gee aac ttg tgt gtt gtg ggc ggc cat get gtt aat 
Lys Val Arg Met Ala Asn Leu Cys Val Val Gly Gly His Ala Val Asn 
515 520 525 530 



1783 



gga gtt get gag ate cat agt gaa att gtg aag gag gag gtt ttc aat 
Gly Val Ala Glu He His Ser Glu He Val Lys Glu Glu Val Phe Asn 
535 540 545 



1831 
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gac ttc tat gag etc tgg ccg gaa aag ttc caa aac aaa aca aat gga 1879 
Asp Phe Tyr Glu Leu Trp Pro Glu Lys Phe Gin Asn Lys Thr Asn Gly 
550 555 560 

gtg act cca aga aga tgg att cgt ttc tgc aat cct cct ctt agt gec 1927 
Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn Pro Pro Leu Ser Ala 
565 570 575 

ate ata act aag tgg act ggt aca gag gat tgg gtc ctg aaa act gaa 1975 
lie He Thr Lys Trp Thr Gly Thr Glu Asp Trp Val Leu Lys Thr Glu 
580 585 590 



aag ttg gca gaa ttg cag aag ttt get gat aat gaa gat ctt caa aat 
Lys Leu Ala Glu Leu Gin Lys Phe Ala Asp Asn Glu Asp Leu Gin Asn 
595 600 605 610 



2023 



gag tgg agg gaa gca aaa agg age aac aag att aaa gtt gtc tec ttt 
Glu Trp Arg Glu Ala Lys Arg Ser Asn Lys He Lys Val Val Ser Phe 
615 620 625 



2071 



etc aaa gaa aag aca ggg tat tct gtt gtc cca gat gca atg ttt gat 
Leu Lys Glu Lys Thr Gly Tyr Ser Val Val Pro Asp Ala Met Phe Asp 
630 635 640 



2119 



att cag gta aaa cgc att cat gag tac aag cga caa ctg tta aat ate 
He Gin Val Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn He 
645 650 655 



2167 



ttc ggc ate gtt tat egg tat aag aag atg aaa gaa atg aca get gca 



2215 
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Phe Gly He Val Tyr Arg Tyr Lys Lys Met Lys Glu Met Thr Ala Ala 
660 665 670 

gaa aga aag act aac ttc gtt cct cga gta tgc ata ttt ggg gga aaa 2263 
Glu Arg Lys Thr Asn Phe Val Pro Arg Val Cys He Phe Gly Gly Lys 
675 680 685 690 

get ttt gec aca tat gtg caa gec aag agg att gta aaa ttt ate aca 2311 
Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys Phe He Thr 
695 700 705 

gat gtt ggt get act ata aat cat gat cca gaa ate ggt gat ctg ttg 2359 
Asp Val Gly Ala Thr He Asn His Asp Pro Glu He Gly Asp Leu Leu 
710 715 720 

aag gta gtc ttt gtg cca gat tac aat gtc agt gtt get gaa ttg eta 2407 
Lys Val Val Phe Val Pro Asp Tyr Asn Val Ser Val Ala Glu Leu Leu 
725 730 735 

att cct get age gat eta tea gaa cat ate agt acg get gga atg gag 2455 
He Pro Ala Ser Asp Leu Ser Glu His He Ser Thr Ala Gly Met Glu 
740 745 750 

gec agt gga acc agt aat atg aag ttt gca atg aat ggt tgt ate caa 2503 
Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met Asn Gly Cys lie Gin 
755 760 765 770 

att ggt aca ttg gat ggc get aat gtt gaa ata agg gaa gag gtt gga 2551 
He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly 
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775 



780 



785 



gaa gaa aac ttc ttt etc ttt ggt get caa get cat gaa att gca ggg 
Glu Glu Asn Phe Phe Leu Phe Gly Ala Gin Ala His Glu He Ala Gly 
790 795 800 



2599 



ctt aga aaa gaa aga get gac gga aag ttt gta cct gat gaa cgt ttt 
Leu Arg Lys Glu Arg Ala Asp Gly Lys Phe Val Pro Asp Glu Arg Phe 
805 810 815 



2647 



gaa gag gtg aag gaa ttt gtt aga age ggt get ttt ggc tct tat aac 
Glu Glu Val Lys Glu Phe Val Arg Ser Gly Ala Phe Gly Ser Tyr Asn 
820 825 830 



2695 



tat gat gac eta att gga teg ttg gaa gga aat gaa ggt ttt ggc cgt 
Tyr Asp Asp Leu He Gly Ser Leu Glu Gly Asn Glu Gly Phe Gly Arg 
835 840 845 850 



2743 



get gac tat ttc ctt gtg ggc aag gac ttc ccc agt tac ata gaa tgc 
Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr He Glu Cys 
855 860 865 



2791 



caa gag aaa gtt gat gag gca tat cgc gac cag aaa agg tgg aca acg 
Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys Arg Trp Thr Thr 
870 875 880 



2839 



atg tea ate ttg aat aca gcg gga teg tac aag ttc age agt gac aga 
Met Ser He Leu Asn Thr Ala Gly Ser Tyr Lys Phe Ser Ser Asp Arg 
885 890 895 



2887 
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aca ate cat gaa tat gec aaa gac att tgg aac att gaa get gtg gaa 2935 
Thr He His Glu Tyr Ala Lys Asp He Tip Asn He Glu Ala Val Glu 
900 905 910 

ata gca taagaggggg aagtgaatga aaaataacaa aggcacagta agtagtttct 2991 

He Ala 

915 

ctttttatca tgtgatgaag gtatataatg tatgtgtaag aggatgatgt tattaccaca 3051 
taataagaga tgaagagtct cattttgett caaaaaaaaa aaaaaaaaaa 3101 

<210> 2 

<211> 966 

<212> PRT 

<213> Solarium tuberosum 

<400> 2 

Met Ala Thr Ala Asn Gly Ala His Leu Phe Asn His Tyr Ser Ser Asn 

-50 -45 -40 -35 



Ser Arg Phe He His Phe Thr Ser Arg Asn Thr Ser Ser Lys Leu Phe 
-30 -25 -20 
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Leu Thr Lys Thr Ser His Phe Arg Arg Pro Lys Arg Cys Phe His Val 
-15 -10 -5 



Asn Asn Thr Leu Ser Glu Lys He His His Pro He Thr Glu Gin Gly 
-11 5 10 



Gly Glu Ser Asp Leu Ser Ser Phe Ala Pro Asp Ala Ala Ser He Thr 
15 20 25 30 



Ser Ser He Lys Tyr His Ala Glu Phe Thr Pro Val Phe Ser Pro Glu 
35 40 45 



Arg Phe Glu Leu Pro Lys Ala Phe Phe Ala Thr Ala Gin Ser Val Arg 
50 55 60 



Asp Ser Leu Leu He Asn Trp Asn Ala Thr Tyr Asp He Tyr Glu Lys 
65 70 75 



Leu Asn Met Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly 
80 85 90 



Arg Ala Leu Leu Asn Ala He Gly Asn Leu Glu Leu Thr Gly Ala Phe 
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110 



Ala Glu Ala Leu Lys Asn Leu Gly His Asn Leu Glu Asn Val Ala Ser 
115 120 125 



Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala 
130 135 140 



Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala Trp Gly 
145 150 155 



Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He Thr Lys 
160 165 170 



Asp Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu He Gly Ser Pro 
175 180 185 190 



Trp Glu Val Val Arg Asn Asp Val Ser Tyr Pro He Lys Phe Tyr Gly 
195 200 205 



Lys Val Ser Thr Gly Ser Asp Gly Lys Arg Tyr Trp He Gly Gly Glu 
210 215 220 
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Asp He Lys Ala Val Ala Tyr Asp Val Pro He Pro Gly Tyr Lys Thr 
225 230 235 



Arg Thr Thr He Ser Leu Arg Leu Trp Ser Thr Gin Val Pro Ser Ala 
240 245 250 



Asp Phe Asp Leu Ser Ala Phe Asn Ala Gly Glu His Thr Lys Ala Cys 
255 260 265 270 



Glu Ala Gin Ala Asn Ala Glu Lys He Cys Tyr He Leu Tyr Pro Gly 
275 280 285 



Asp Glu Ser Glu Glu Gly Lys He Leu Arg Leu Lys Gin Gin Tyr Thr 
290 295 300 



Leu Cys Ser Ala Ser Leu Gin Asp He He Ser Arg Phe Glu Arg Arg 
305 310 315 



Ser Gly Asp Arg He Lys Trp Glu Glu Phe Pro Glu Lys Val Ala Val 
320 325 330 
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Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Giu Leu Met Arg 
335 340 345 350 



He Leu He Asp Leu Lys Gly Leu Asn Trp Asn Glu Ala Trp Asn He 
355 360 365 



Thr Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala 
370 375 380 



Leu Glu Lys Trp Ser Tyr Glu Leu Met Gin Lys Leu Leu Pro Arg His 
385 390 395 



Val Glu He He Glu Ala He Asp Glu Glu Leu Val His Glu He Val 
400 405 410 



Leu Lys Tyr Gly Ser Met Asp Leu Asn Lys Leu Glu Glu Lys Leu Thr 
415 420 425 430 



Thr Met Arg He Leu Glu Asn Phe Asp Leu Pro Ser Ser Val Ala Glu 
435 440 445 
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Leu Phe He Lys Pro Glu He Ser Val Asp Asp Asp Thr Glu Thr Val 
450 455 460 



Glu Val His Asp Lys Val Glu Ala Ser Asp Lys Val Val Thr Asn Asp 
465 470 475 



Glu Asp Asp Thr Gly Lys Lys Thr Ser Val Lys He Glu Ala Ala Ala 
480 485 490 



Glu Lys Asp He Asp Lys Lys Thr Pro Val Ser Pro Glu Pro Ala Val 
495 500 505 510 



He Pro Pro Lys Lys Val Arg Met Ala Asn Leu Cys Val Val Gly Gly 
515 520 525 



His Ala Val Asn Gly Val Ala Glu He His Ser Glu He Val Lys Glu 
530 535 540 



Glu Val Phe Asn Asp Phe Tyr Glu Leu Trp Pro Glu Lys Phe Gin Asn 
545 550 555 



Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn Pro 
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560 



565 



570 



Pro Leu Ser Ala He He Thr Lys Trp Thr Gly Thr Glu Asp Trp Val 
575 580 585 590 



Leu Lys Thr Glu Lys Leu Ala Glu Leu Gin Lys Phe Ala Asp Asn Glu 
595 600 605 



Asp Leu Gin Asn Glu Trp Arg Glu Ala Lys Arg Ser Asn Lys He Lys 
610 615 620 



Val Val Ser Phe Leu Lys Glu Lys Thr Gly Tyr Ser Val Val Pro Asp 
625 630 635 



Ala Met Phe Asp He Gin Val Lys Arg He His Glu Tyr Lys Arg Gin 
640 645 650 



Leu Leu Asn He Phe Gly He Val Tyr Arg Tyr Lys Lys Met Lys Glu 
655 660 665 670 



Met Thr Ala Ala Glu Arg Lys Thr Asn Phe Val Pro Arg Val Cys He 
675 680 685 
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Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Val 
690 695 700 



Lys Phe He Thr Asp Val Gly Ala Thr He Asn His Asp Pro Glu He 
705 710 715 



Gly Asp Leu Leu Lys Val Val Phe Val Pro Asp Tyr Asn Val Ser Val 
720 725 730 



Ala Glu Leu Leu He Pro Ala Ser Asp Leu Ser Glu His He Ser Thr 
735 740 745 750 



Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met Asn 
755 760 765 



Gly Cys He Gin He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg 
770 775 780 



Glu Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Gin Ala His 
785 790 795 
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Glu He Ala Gly Leu Arg Lys Glu Arg Ala Asp Gly Lys Phe Val Pro 
800 805 810 



Asp Glu Arg Phe Glu Glu Val Lys Glu Phe Val Arg Ser Gly Ala Phe 
815 820 825 830 



Gly Ser Tyr Asn Tyr Asp Asp Leu He Gly Ser Leu Glu Gly Asn Glu 
835 840 845 



Gly Phe Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser 
850 855 860 



Tyr He Glu Cys Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys 
865 870 875 



Arg Trp Thr Thr Met Ser He Leu Asn Thr Ala Gly Ser Tyr Lys Phe 
880 885 890 



Ser Ser Asp Arg Thr He His Glu Tyr Ala Lys Asp He Trp Asn He 
895 900 905 910 
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Glu Ala Val Glu He Ala 
915 



<210> 3 

<211> 3292 

<212> DNA 

<213> Ipomoea batatas 



<220> 

<221> CDS 

<222> (86).. (2950) 

<220> 

<221> mat_peptide 
<222> (215).. (2950) 

<400> 3 

gaattccgct tagctaatat cgcaccgata gagagagacc gacagagagc aatggcagct 60 

tcaccgtact ccgtttctcg gagca atg teg agg ctt tec ggc att acg cct 112 

Met Ser Arg Leu Ser Gly He Thr Pro 
-40 -35 

cga get cga gat gat cga tct caa ttc cag aat ccg agg etc gaa att 160 
Arg Ala Arg Asp Asp Arg Ser Gin Phe Gin Asn Pro Arg Leu Glu He 
-30 -25 -20 
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gcg gtt cct gac cga acg gcc ggc tta cag aga acg aaa egg act etc 
Ala Val Pro Asp Arg Thr Ala Gly Leu Gin Arg Thr Lys Arg Thr Leu 
-15 -10 _ 5 



208 



ctt gtc aag tgc gtg ttg gat gag acg aaa caa acg att cag cat gtg 
Leu Val Lys Cys Val Leu Asp Glu Thr Lys Gin Thr He Gin His Val 
-11 5 io 



256 



gtt act gaa aaa aat gaa ggt acc tta ctt gat get gca tct att get 
Val Thr Glu Lys Asn Glu Gly Thr Leu Leu Asp Ala Ala Ser He Ala 
15 20 25 



30 



304 



tea age ate aaa tac cat gca gaa ttc tea cca gca ttt tct ccc gag 
Ser Ser He Lys Tyr His Ala Glu Phe Ser Pro Ala Phe Ser Pro Glu 
35 40 



45 



352 



agg ttt gag ctt cca aag get tac ttt gca aca gca caa agt gtt cgt 
Arg Phe Glu Leu Pro Lys Ala Tyr Phe Ala Thr Ala Gin Ser Val Arg 
50 55 60 



400 



gat gca ctg att gtc aat tgg aat gca aca tac gat tac tat gag aag 
Asp Ala Leu He Val Asn Trp Asn Ala Thr Tyr Asp Tyr Tyr Glu Lys 
65 70 75 



448 



ttg aat atg aag cag gca tac tat etc tct atg gag ttt eta cag ggt 
Leu Asn Met Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly 
80 85 90 



496 



aga gca ttg tta aat gca att ggt aat ctg gag ctt act ggt gaa tat 544 



t±JSE# 2004-3066892 



#M2 0 0 3-173972 

Arg Ala Leu Leu Asn Ala He Gly Asn Leu Glu Leu Thr Gly Glu Tyr 
95 100 105 110 



I 121/ 



get gaa gca ctg aac aag ctt ggc cac aat eta gaa aat gtt get tct 
Ala Glu Ala Leu Asn Lys Leu Gly His Asn Leu Glu Asn Val Ala Ser 
115 120 125 



592 



aag gag cca gat get get ctt gga aat gga ggt ttg ggg egg ctt get 
Lys Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala 
130 135 uo 



640 



tec tgt ttt ctt gac tct ttg gca aca ttg aat tat cca gca tgg ggg 
Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala Trp Gly 
145 150 i 55 



688 



tat gga etc agg tac aag tat gga tta ttt aag caa cgc att aca aaa 
Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He Thr Lys 
160 165 170 



736 



gat gga cag gag gag gtg get gaa gat tgg ctt gaa ctt ggc aat cct 784 
Asp Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu Leu Gly Asn Pro 
175 180 185 190 



tgg gag ata ate aga atg gat gtt tea tac cct gtg aag ttc ttt ggc 
Trp Glu He He Arg Met Asp Val Ser Tyr Pro Val Lys Phe Phe Gly 
195 200 205 



832 



aaa gtg ate aca ggg tea gat gga aag aag cac tgg att ggt ggg gag 
Lys Val He Thr Gly Ser Asp Gly Lys Lys His Trp He Gly Gly Glu 



880 
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gac att ctg gca gtt gca tac gat gtt cca att cca gga tat aag act 928 
Asp He Leu Ala Val Ala Tyr Asp Val Pro He Pro Gly Tyr Lys Thr 
225 230 235 

aga acc aca att age ctt cgc eta tgg tct act aag gtt cca tec gag 976 
Arg Thr Thr He Ser Leu Arg Leu Trp Ser Thr Lys Val Pro Ser Glu 
240 245 250 

gat ttt gat eta tat tct ttc aat gca gga gag cac acc aaa gcg tgt 1024 
Asp Phe Asp Leu Tyr Ser Phe Asn Ala Gly Glu His Thr Lys Ala Cys 
255 260 265 270 

gag gec caa gca aat get gaa aaa ata tgt tac ata etc tac cct ggg 1072 
Glu Ala Gin Ala Asn Ala Glu Lys He Cys Tyr He Leu Tyr Pro Gly 
275 280 285 

gat gaa tea att gaa gga aaa att tta cga ctg aag caa caa tac acc 1120 
Asp Glu Ser He Glu Gly Lys He Leu Arg Leu Lys Gin Gin Tyr Thr 
290 295 300 

ttg tgc tct get tct eta caa gat ata att gec cga ttt gag agg aga 1168 
Leu Cys Ser Ala Ser Leu Gin Asp He He Ala Arg Phe Glu Arg Arg 
305 310 315 

tct ggt gaa tat gtt aaa tgg gag gag ttt cct gaa aaa gtt get gtc 1216 
Ser Gly Glu Tyr Val Lys Trp Glu Glu Phe Pro Glu Lys Val Ala Val 
320 325 330 

thfiE# 2004-30668 9 2 
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cag atg aat gac acc cac cca act eta tgt ate cct gaa ctg att aga 
Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu He Arg 
335 340 345 350 



1264 



ata ttg ata gat ttg aag ggc ttg agt tgg aag gaa get tgg aat ate 
He Leu He Asp Leu Lys Gly Leu Ser Trp Lys Glu Ala Trp Asn He 
355 360 365 



1312 



act caa agg act gtg get tac aca aat cat act gtt ctg cct gag gca 
Thr Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala 
370 375 380 



1360 



ctg gag aaa tgg agt tat gag ctg atg gag aag ctg etc cct aga cat 
Leu Glu Lys Trp Ser Tyr Glu Leu Met Glu Lys Leu Leu Pro Arg His 
385 390 395 



1408 



ata gag att ata gag atg ata gac gag cag ctg ata aat gaa ata gta 
He Glu He He Glu Met He Asp Glu Gin Leu He Asn Glu He Val 
400 405 410 



1456 



tea gaa tat ggc acg tea gat ctt gac atg tta gaa aaa aag ttg aat 
Ser Glu Tyr Gly Thr Ser Asp Leu Asp Met Leu Glu Lys Lys Leu Asn 
415 420 425 430 



1504 



gat atg aga att ttg gag aat ttt gat att ccc age tct att gec aac 
Asp Met Arg He Leu Glu Asn Phe Asp He Pro Ser Ser He Ala Asn 
435 440 445 



1552 



ffiaE4#2 004-3066892 



2003-173972 



124/ 



ttg ttt acc aaa cca aag gaa act tct att gtt gat cct agt gaa gaa 1600 
Leu Phe Thr Lys Pro Lys Glu Thr Ser He Val Asp Pro Ser Glu Glu 
450 455 460 



gtt gaa gtt tct ggt aaa gtg gtg act gag agt gtt gaa gtt tct gat 
Val Glu Val Ser Gly Lys Val Val Thr Glu Ser Val Glu Val Ser Asp 
465 470 475 



1648 



aaa gtg gtg act gag agt gaa aaa gat gaa ctt gaa gaa aaa gac aca 
Lys Val Val Thr Glu Ser Glu Lys Asp Glu Leu Glu Glu Lys Asp Thr 
480 485 490 



1696 



gaa ctg gag aaa gat gag gac cca gta cca get cct ata cca ccc aag 
Glu Leu Glu Lys Asp Glu Asp Pro Val Pro Ala Pro He Pro Pro Lys 
495 500 505 510 



1744 



atg gtc cgc atg get aat etc tgc gtt gtt ggt ggt cat get gta aat 
Met Val Arg Met Ala Asn Leu Cys Val Val Gly Gly His Ala Val Asn 
515 520 525 



1792 



gga gtt gec gag att cat agt gat ata gtg aag gaa gat gtt ttt aat 
Gly Val Ala Glu He His Ser Asp He Val Lys Glu Asp Val Phe Asn 
530 535 540 



1840 



gac ttt tac cag ctt tgg cct gag aaa ttt caa aac aaa aca aat ggt 
Asp Phe Tyr Gin Leu Trp Pro Glu Lys Phe Gin Asn Lys Thr Asn Gly 
545 550 555 



1888 



gtg aca cca aga aga tgg ate cga ttt tgt aat cct get eta agt aat 



1936 
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Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn Pro Ala Leu Ser Asn 
560 565 570 

ate att act aag tgg att ggt aca gag gac tgg gtc eta aac aca gaa 1984 
He He Thr Lys Trp He Gly Thr Glu Asp Trp Val Leu Asn Thr Glu 
575 580 585 590 

aag ttg gca gaa ctg cgc aag ttt gca gat aat gaa gat ctt caa ata 2032 
Lys Leu Ala Glu Leu Arg Lys Phe Ala Asp Asn Glu Asp Leu Gin He 
595 600 605 

gag tgg agg get gca aaa aga age aac aaa gtt aag gtt gec tea ttc 2080 
Glu Trp Arg Ala Ala Lys Arg Ser Asn Lys Val Lys Val Ala Ser Phe 
610 615 620 

eta aaa gaa agg aca ggg tat teg gtc age ccc aat gca atg ttt gat 2128 
Leu Lys Glu Arg Thr Gly Tyr Ser Val Ser Pro Asn Ala Met Phe Asp 
625 630 635 

ate cag gta aaa cga att cat gaa tac aag cgc caa etc ttg aat ate 2176 
He Gin Val Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn He 
640 645 650 

ttg gga att gtt tat cgc tac aag cag atg aaa gaa atg age gca cga 2224 
Leu Gly He Val Tyr Arg Tyr Lys Gin Met Lys Glu Met Ser Ala Arg 
655 660 665 670 

gaa aga gaa get aag ttt gtt cct cga gta tgc ata ttt gga gga aaa 2272 
Glu Arg Glu Ala Lys Phe Val Pro Arg Val Cys He Phe Gly Gly Lys 
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675 



680 



685 



get ttt get aca tat gtt caa get aaa agg ate gca aaa ttc ata aca 
Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Ala Lys Phe He Thr 
690 695 700 



2320 



gat gtt gga gee ace ata aac cat gat cct gag ata ggt gat ttg ttg 
Asp Val Gly Ala Thr He Asn His Asp Pro Glu He Gly Asp Leu Leu 
705 710 715 



2368 



aag gtt att ttt gtc cca gat tac aat gtc agt get gca gaa ctg ctg 
Lys Val He Phe Val Pro Asp Tyr Asn Val Ser Ala Ala Glu Leu Leu 
720 725 730 



2416 



att cca get agt gga ctt tea caa cat ate agt act gee gga atg gag 
He Pro Ala Ser Gly Leu Ser Gin His He Ser Thr Ala Gly Met Glu 
735 740 745 750 



2464 



gee agt gga caa age aat atg aaa ttt gee atg aat ggt tgc ate tta 
Ala Ser Gly Gin Ser Asn Met Lys Phe Ala Met Asn Gly Cys He Leu 
755 760 765 



2512 



att ggg acc ttg gat gga gee aat gtt gag ata agg caa gag gtt gga 
He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Gin Glu Val Gly 
770 775 780 



2560 



gag gaa aac ttc ttt etc ttt ggg get gaa get cat gag att gca ggg 
Glu Glu Asn Phe Phe Leu Phe Gly Ala Glu Ala His Glu He Ala Gly 
785 790 795 



2608 
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ctt egg aaa gaa aga get gag gga aag ttt gta cca gat gaa cgt ttt 
Leu Arg Lys Glu Arg Ala Glu Gly Lys Phe Val Pro Asp Glu Arg Phe 
800 805 810 



2656 



gag gaa gtc aag gaa ttc ata aag cgt ggt gtt ttt ggc tec aat ace 
Glu Glu Val Lys Glu Phe He Lys Arg Gly Val Phe Gly Ser Asn Thr 
815 820 825 830 



2704 



tat gat gag ctt ctt gga tct ttg gag gga aat gaa ggc ttt ggt cgt 
Tyr Asp Glu Leu Leu Gly Ser Leu Glu Gly Asn Glu Gly Phe Gly Arg 
835 840 845 



2752 



gga gac tat ttc ctt gtg ggc aag gac ttc cct agt tac ata gaa tgc 
Gly Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr He Glu Cys 
850 855 860 



2800 



caa gag aag gtt gat gag gca tat cga gac caa aag ata tgg act aga 
Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys He Trp Thr Arg 
865 870 875 



2848 



atg tea ate ttg aac aca gec gga agt tac aaa ttc age agt gat aga 
Met Ser He Leu Asn Thr Ala Gly Ser Tyr Lys Phe Ser Ser Asp Arg 
880 885 890 



2896 



aca att cat gaa tat gec aag gac ata tgg aac ate cag cca gtt gtg 
Thr He His Glu Tyr Ala Lys Asp He Trp Asn He Gin Pro Val Val 
895 900 905 910 



2944 



tBSE# 2004-3066892 
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ttt ccc tagaaattaa agaatgaacc aattttctga gcagcagtaa taaaatgtcg 3000 
Phe Pro 



tcttaggtcc tatgttcttg tttatgtaca tgtaggtgca agatcctgtg atgatctaat 3060 

aaatcttgct tccttctatt atgcagatcc ttttataagg gtcatgtact tctgatcatc 3120 

cttaataatc aatattttag tttcacatcg gacataagaa gttgattgca gtaagaaatc 3180 

atgagttttt actactgtaa attctacaac ttggaataca aggatgacta ttccagaggc 3240 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 3292 

<210> 4 
<211> 955 
<212> PRT 

<213> Ipomoea batatas 
<400> 4 

Met Ser Arg Leu Ser Gly He Thr Pro Arg Ala Arg Asp Asp Arg Ser 
-40 -35 -30 

Gin Phe Gin Asn Pro Arg Leu Glu He Ala Val Pro Asp Arg Thr Ala 
-25 -20 -15 
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Gly Leu Gin Arg Thr Lys Arg Thr Leu Leu Val Lys Cys Val Leu Asp 
-10 -5 -11 5 



Glu Thr Lys Gin Thr He Gin His Val Val Thr Glu Lys Asn Glu Gly 
10 15 20 



Thr Leu Leu Asp Ala Ala Ser He Ala Ser Ser He Lys Tyr His Ala 
25 30 35 



Glu Phe Ser Pro Ala Phe Ser Pro Glu Arg Phe Glu Leu Pro Lys Ala 
40 45 50 



Tyr Phe Ala Thr Ala Gin Ser Val Arg Asp Ala Leu He Val Asn Trp 
55 60 65 



Asn Ala Thr Tyr Asp Tyr Tyr Glu Lys Leu Asn Met Lys Gin Ala Tyr 
70 75 80 85 



Tyr Leu Ser Met Glu Phe Leu Gin Gly Arg Ala Leu Leu Asn Ala He 
90 95 100 
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Gly Asn Leu Glu Leu Thr Gly Glu Tyr Ala Glu Ala Leu Asn Lys Leu 
105 110 115 



Gly His Asn Leu Glu Asn Val Ala Ser Lys Glu Pro Asp Ala Ala Leu 
120 125 130 



Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Leu 
135 140 145 



Ala Thr Leu Asn Tyr Pro Ala Trp Gly Tyr Gly Leu Arg Tyr Lys Tyr 
150 155 160 165 



Gly Leu Phe Lys Gin Arg He Thr Lys Asp Gly Gin Glu Glu Val Ala 
170 175 180 



Glu Asp Trp Leu Glu Leu Gly Asn Pro Trp Glu He lie Arg Met Asp 
185 190 195 



Val Ser Tyr Pro Val Lys Phe Phe Gly Lys Val He Thr Gly Ser Asp 
200 205 210 



Gly Lys Lys His Trp He Gly Gly Glu Asp He Leu Ala Val Ala Tyr 

ttifE# 2004-3066892 



215 



#M 2 0 0 3- 
220 



17 3 9 7 2 
225 



^-v: 131/ 



Asp Val Pro He Pro Gly Tyr Lys Thr Arg Thr Thr He Ser Leu Arg 
230 235 240 245 



Leu Trp Ser Thr Lys Val Pro Ser Glu Asp Phe Asp Leu Tyr Ser Phe 
250 255 260 



Asn Ala Gly Glu His Thr Lys Ala Cys Glu Ala Gin Ala Asn Ala Glu 
265 270 . 275 



Lys He Cys Tyr He Leu Tyr Pro Gly Asp Glu Ser He Glu Gly Lys 
280 285 290 



He Leu Arg Leu Lys Gin Gin Tyr Thr Leu Cys Ser Ala Ser Leu Gin 
295 300 305 



Asp He He Ala Arg Phe Glu Arg Arg Ser Gly Glu Tyr Val Lys Trp 
310 315 320 325 



Glu Glu Phe Pro Glu Lys Val Ala Val Gin Met Asn Asp Thr His Pro 
330 335 340 

tii|iE# 2004-3066892 
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Thr Uu Cys He Pro Glu Leu He Arg He Leu He Asp Leu Lys Gly 
345 350 355 



Uu Ser Tip Lys Glu Ala Trp Asn He Thr Gin Arg Thr Val Ala Tyr 
360 365 370 



Thr Asn His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Tyr Glu 
375 380 385 



Leu Met Glu Lys Leu Leu Pro Arg His He Glu He He Glu Met He 
390 395 400 405 



Asp Glu Gin Leu He Asn Glu He Val Ser Glu Tyr Gly Thr Ser Asp 
410 415 420 



Leu Asp Met Uu Glu Lys Lys Uu Asn Asp Met Arg He Uu Glu Asn 
425 430 435 



Phe Asp He Pro Ser Ser He Ala Asn Leu Phe Thr Lys Pro Lys Glu 
440 445 450 
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Thr Ser He Val Asp Pro Ser Glu Glu Val Glu Val Ser Gly Lys Val 
455 460 465 



Val Thr Glu Ser Val Glu Val Ser Asp Lys Val Val Thr Glu Ser Glu 
470 475 480 485 



Lys Asp Glu Leu Glu Glu Lys Asp Thr Glu Leu Glu Lys Asp Glu Asp 
490 495 500 



Pro Val Pro Ala Pro He Pro Pro Lys Met Val Arg Met Ala Asn Leu 
505 510 515 



Cys Val Val Gly Gly His Ala Val Asn Gly Val Ala Glu He His Ser 
520 525 530 



Asp He Val Lys Glu Asp Val Phe Asn Asp Phe Tyr Gin Leu Trp Pro 
535 540 545 



Glu Lys Phe Gin Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He 
550 555 560 565 
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Arg Phe Cys Asn Pro Ala Leu Ser Asn He He Thr Lys Trp He Gly 
570 575 580 



Thr Glu Asp Trp Val Leu Asn Thr Glu Lys Leu Ala Glu Leu Arg Lys 
585 590 595 



Phe Ala Asp Asn Glu Asp Leu Gin He Glu Trp Arg Ala Ala Lys Arg 
600 605 610 



Ser Asn Lys Val Lys Val Ala Ser Phe Leu Lys Glu Arg Thr Gly Tyr 
615 620 625 



Ser Val Ser Pro Asn Ala Met Phe Asp He Gin Val Lys Arg He His 
630 635 640 645 



Glu Tyr Lys Arg Gin Leu Leu Asn He Leu Gly He Val Tyr Arg Tyr 
650 655 660 



Lys Gin Met Lys Glu Met Ser Ala Arg Glu Arg Glu Ala Lys Phe Val 
665 670 675 



Pro Arg Val Cys He Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin 
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685 690 



^-S>: 135/ 



Ala Lys Arg He Ala Lys Phe He Thr Asp Val Gly Ala Thr He Asn 
695 700 705 



His Asp Pro Glu He Gly Asp Leu Leu Lys Val He Phe Val Pro Asp 
710 715 720 725 



Tyr Asn Val Ser Ala Ala Glu Leu Leu He Pro Ala Ser Gly. Leu Ser 
730 735 74Q 



Gin His He Ser Thr Ala Gly Met Glu Ala Ser Gly Gin Ser Asn Met 
745 750 755 



Lys Phe Ala Met Asn Gly Cys He Leu He Gly Thr Leu Asp Gly Ala 
760 765 770 



Asn Val Glu He Arg Gin Glu Val Gly Glu Glu Asn Phe Phe Leu Phe 
775 780 785 



Gly Ala Glu Ala His Glu He Ala Gly Leu Arg Lys Glu Arg Ala Glu 
790 795 800 805 
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Gly Lys Phe Val Pro Asp Glu Arg Phe Glu Glu Val Lys Glu Phe He 
810 815 820 



Lys Arg Gly Val Phe Gly Ser Asn Thr Tyr Asp Glu Leu Leu Gly Ser 
825 830 835 



Leu Glu Gly Asn Glu Gly Phe Gly Arg Gly Asp Tyr Phe Leu Val Gly 
840 845 850 



Lys Asp Phe Pro Ser Tyr He Glu Cys Gin Glu Lys Val Asp Glu Ala 
855 860 865 



Tyr Arg Asp Gin Lys He Trp Thr Arg Met Ser He Leu Asn Thr Ala 
87 ° 875 880 885 



Gly Ser Tyr Lys Phe Ser Ser Asp Arg Thr He His Glu Tyr Ala Lys 
890 895 900 



Asp He Trp Asn He Gin Pro Val Val Phe Pro 
905 910 



mm<W2 004-3066892 
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<210> 5 

<211> 3171 

<212> DNA 

<213> Solanum tuberosum 



<220> 

<221> CDS 

<222> (87).. (3008) 

<220> 

<221> mat_peptide 
<222> (330) . . (3008) 

<400> 5 

tttttttttt caacatgcac aacaattatt ttgattaaat tttgtatcta aaaatttagc 60 

attttgaaat tcagttcaga gacatc atg gca act ttt get gtc tct gga ttg 113 

Met Ala Thr Phe Ala Val Ser Gly Leu 
-80 -75 

aac tea att tea agt att tct agt ttt aat aac aat ttc aga age aaa 161 
Asn Ser He Ser Ser He Ser Ser Phe Asn Asn Asn Phe Arg Ser Lys 
-70 -65 -60 

aac tea aac att ttg ttg agt aga agg agg att tta ttg ttc agt ttt 209 
Asn Ser Asn He Leu Leu Ser Arg Arg Arg He Leu Leu Phe Ser Phe 
-55 -50 -45 
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aga aga aga aga aga agt ttc tct gtt age agt gtt get agt gat caa 
Arg Arg Arg Arg Arg Ser Phe Ser Val Ser Ser Val Ala Ser Asp Gin 
-40 -35 -30 -25 



257 



aag cag aag aca aag gat tct tec tct gat gaa gga ttt aca tta gat 
Lys Gin Lys Thr Lys Asp Ser Ser Ser Asp Glu Gly Phe Thr Leu Asp 
-20 -15 -10 



305 



gtt ttt cag ccg gac tec acg tct gtt tta tea agt ata aag tat cac 
Val Phe Gin Pro Asp Ser Thr Ser Val Leu Ser Ser He Lys Tyr His 
-5 -11 5 



353 



get gag ttc aca cca tea ttt tct cct gag aag ttt gaa ctt ccc aag 
Ala Glu Phe Thr Pro Ser Phe Ser Pro Glu Lys Phe Glu Leu Pro Lys 
10 15 20 



401 



gca tac tat gca act gca gag agt gtt cga gat acg etc att ata aat 
Ala Tyr Tyr Ala Thr Ala Glu Ser Val Arg Asp Thr Leu He He Asn 
25 30 35 40 



449 



tgg aat gee aca tac gaa ttc tat gaa aag atg aat gta aag cag gca 
Trp Asn Ala Thr Tyr Glu Phe Tyr Glu Lys Met Asn Val Lys Gin Ala 
45 50 55 



497 



tat tac ttg tct atg gaa ttt ctt cag gga aga get tta etc aat get 
Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly Arg Ala Leu Leu Asn Ala 
60 65 70 



545 
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att ggt aac ttg ggg eta acc gga cct tat gca gat get tta act aag 
He Gly Asn Leu Gly Leu Thr Gly Pro Tyr Ala Asp Ala Leu Thr Lys 
75 80 85 

etc gga tac agt tta gag gat gta gee agg cag gaa ccg gat gca get 641 
Leu Gly Tyr Ser Leu Glu Asp Val Ala Arg Gin Glu Pro Asp Ala Ala 
90 95 100 

tta ggt aat gga ggt tta gga aga ctt get tct tgc ttt ctg gac tea 689 
Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser 
105 110 115 120 

atg gcg aca eta aac tac cct gca tgg ggc tat gga ctt aga tac caa 737 
Met Ala Thr Leu Asn Tyr Pro Ala Trp Gly Tyr Gly Leu Arg Tyr Gin 
125 130 135 

tat ggc ctt ttc aaa cag ctt att aca aaa gat gga cag gag gaa gtt 785 
Tyr Gly Leu Phe Lys Gin Leu He Thr Lys Asp Gly Gin Glu Glu Val 
140 145 150 

get gaa aat tgg etc gag atg gga aat cca tgg gaa att gtg agg aat 833 
Ala Glu Asn Trp Leu Glu Met Gly Asn Pro Trp Glu He Val Arg Asn 
155 160 165 

gat att teg tat ccc gta aaa ttc tat ggg aag gtc att gaa gga get 881 
Asp He Ser Tyr Pro Val Lys Phe Tyr Gly Lys Val He Glu Gly Ala 
170 175 180 

gat ggg agg aag gaa tgg get ggc gga gaa gat ata act get gtt gee 929 



^-v: 139/ 
593 
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Asp Gly Arg Lys Glu Trp Ala Gly Gly Glu Asp He Thr Ala Val Ala 
185 190 195 200 



tat gat gtc cca ata cca gga tat aaa aca aaa aca acg att aac ctt 
Tyr Asp Val Pro He Pro Gly Tyr Lys Thr Lys Thr Thr He Asn Leu 
205 210 215 



977 



cga ttg tgg aca aca aag eta get gca gaa get ttt gat tta tat get 
Arg Leu Trp Thr Thr Lys Leu Ala Ala Glu Ala Phe Asp Leu Tyr Ala 
220 225 230 



1025 



ttt aac aat gga gac cat gee aaa gca tat gag gee cag aaa aag get 
Phe Asn Asn Gly Asp His Ala Lys Ala Tyr Glu Ala Gin Lys Lys Ala 
235 240 245 



1073 



gaa aag att tgc tat gtc tta tat cca ggt gac gaa teg ctt gaa gga 
Glu Lys He Cys Tyr Val Leu Tyr Pro Gly Asp Glu Ser Leu Glu Gly 
250 255 260 



1121 



aag acg ctt agg tta aag cag caa tac aca eta tgt tct get tct ctt 
Lys Thr Leu Arg Leu Lys Gin Gin Tyr Thr Leu Cys Ser Ala Ser Leu 
265 270 275 280 



1169 



cag gac att att gca egg ttc gag aag aga tea ggg aat gca gta aac 
Gin Asp He He Ala Arg Phe Glu Lys Arg Ser Gly Asn Ala Val Asn 
285 290 295 



1217 



tgg gat cag ttc ccc gaa aag gtt gca gta cag atg aat gac act cat 
Trp Asp Gin Phe Pro Glu Lys Val Ala Val Gin Met Asn Asp Thr His 



1265 



fct5fE#2 004-3066892 
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300 305 310 
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cca aca ctt tgt ata cca gaa ctt tta agg ata ttg atg gat gtt aaa 1313 
Pro Thr Leu Cys He Pro Glu Leu Leu Arg He Leu Met Asp Val Lys 
315 320 325 



ggt ttg age tgg aag cag gca tgg gaa att act caa aga acg gtc gca 
Gly Leu Ser Trp Lys Gin Ala Trp Glu He Thr Gin Arg Thr Val Ala 
330 335 340 



1361 



tac act aac cac act gtt eta cct gag get ctt gag aaa tgg age ttc 
Tyr Thr Asn His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Phe 
345 350 355 360 



1409 



aca ctt ctt ggt gaa ctg ctt cct egg cac gtg gag ate ata gca atg 
Thr Leu Leu Gly Glu Leu Leu Pro Arg His Val Glu He He Ala Met 
365 370 375 



1457 



ata gat gag gag etc ttg cat act ata ctt get gaa tat ggt act gaa 
He Asp Glu Glu Leu Leu His Thr He Leu Ala Glu Tyr Gly Thr Glu 
380 385 390 



1505 



gat ctt gac ttg ttg caa gaa aag eta aac caa atg agg att ctg gat 1553 
Asp Leu Asp Leu Leu Gin Glu Lys Leu Asn Gin Met Arg He Leu Asp 
395 400 405 

aat gtt gaa ata cca agt tct gtt ttg gag ttg ctt ata aaa gec gaa 1601 
Asn Val Glu He Pro Ser Ser Val Leu Glu Leu Leu He Lys Ala Glu 
410 415 420 
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gaa agt get get gat gtc gaa aag gca gca gat gaa gaa caa gaa gaa 
Glu Ser Ala Ala Asp Val Glu Lys Ala Ala Asp Glu Glu Gin Glu Glu 
425 430 435 440 



1649 



gaa ggt aag gat gac agt aaa gat gag gaa act gag get gta aag gca 
Glu Gly Lys Asp Asp Ser Lys Asp Glu Glu Thr Glu Ala Val Lys Ala 
445 450 455 



1697 



gaa act acg aac gaa gag gag gaa act gag gtt aag aag gtt gag gtg 
Glu Thr Thr Asn Glu Glu Glu Glu Thr Glu Val Lys Lys Val Glu Val 
460 465 4 70 



1745 



gag gat agt caa gca aaa ata aaa cgt ata ttc ggg cca cat cca aat 
Glu Asp Ser Gin Ala Lys He Lys Arg He Phe Gly Pro His Pro Asn 
475 480 485 



1793 



aaa cca cag gtg gtt cac atg gca aat eta tgt gta gtt age ggg cat 
Lys Pro Gin Val Val His Met Ala Asn Leu Cys Val Val Ser Gly His 
490 495 500 



1841 



gca gtt aac ggt gtt get gag att cat agt gaa ata gtt aag gat gaa 
Ala Val Asn Gly Val Ala Glu He His Ser Glu lie Val Lys Asp Glu 
505 510 515 520 



1889 



gtt ttc aat gaa ttt tac aag tta tgg cca gag aaa ttc caa aac aag 
Val Phe Asn Glu Phe Tyr Lys Leu Tip Pro Glu Lys Phe Gin Asn Lys 
525 530 535 



1937 



fcbfiE# 2004-3066892 
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aca aat ggt gtg aca cca aga aga tgg eta agt ttc tgt aat cca gag 
Thr Asn Gly Val Thr Pro Arg Arg Trp Leu Ser Phe Cys Asn Pro Glu 
540 545 550 



1985 



ttg agt gaa att ata acc aag tgg aca gga tct gat gat tgg tta gta 
Leu Ser Glu He He Thr Lys Trp Thr Gly Ser Asp Asp Trp Leu Val 
555 560 565 



2033 



aac act gaa aaa ttg gca gag ctt cga aag ttt get gat aac gaa gaa 
Asn Thr Glu Lys Leu Ala Glu Leu Arg Lys Phe Ala Asp Asn Glu Glu 
570 575 580 



2081 



etc cag tct gag tgg agg aag gca aaa gga aat aac aaa atg aag att 
Leu Gin Ser Glu Trp Arg Lys Ala Lys Gly Asn Asn Lys Met Lys He 
585 590 595 600 



2129 



gtc tct etc att aaa gaa aaa aca gga tac gtg gtc agt ccc gat gca 
Val Ser Leu He Lys Glu Lys Thr Gly Tyr Val Val Ser Pro Asp Ala 
605 610 615 



2177 



atg ttt gat gtt cag ate aag cgc ate cat gag tat aaa agg cag eta 
Met Phe Asp Val Gin He Lys Arg He His Glu Tyr Lys Arg Gin Leu 
620 625 630 



2225 



tta aat ata ttt gga ate gtt tat cgc tat aag aag atg aaa gaa atg 
Leu Asn He Phe Gly lie Val Tyr Arg Tyr Lys Lys Met Lys Glu Met 
635 640 645 



2273 



age cct gaa gaa cga aaa gaa aag ttt gtc cct cga gtt tgc ata ttt 



2321 
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Glu Glu Arg Lys Glu Lys Phe Val Pro Arg Val Cys He Phe 
655 660 

gga gga aaa gca ttt get aca tat gtt cag gec aag aga att gta aaa 2369 
Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys 
665 670 675 680 

ttt ate act gat gta ggg gaa aca gtc aac cat gat ccc gag att ggt 2417 
Phe He Thr Asp Val Gly Glu Thr Val Asn His Asp Pro Glu He Gly 
685 690 695 

gat ctt ttg aag gtt gta ttt gtt cct gat tac aat gtc agt gta gca 2465 
Asp Leu Leu Lys Val Val Phe Val Pro Asp Tyr Asn Val Ser Val Ala 
700 705 710 

gaa gtg eta att cct ggt agt gag ttg tec cag cat att agt act get 2513 
Glu Val Leu He Pro Gly Ser Glu Leu Ser Gin His He Ser Thr Ala 
715 720 725 

ggt atg gag get agt gga acc age aac atg aaa ttt tea atg aat ggc 2561 
Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ser Met Asn Gly 
730 735 740 

tgc etc etc ate ggg aca tta gat ggt gee aat gtt gag ata aga gag 2609 
Cys Leu Leu He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu 
745 750 755 760 

gaa gtt gga gag gac aat ttc ttt ctt ttc gga get cag get cat gaa 2657 
Glu Val Gly Glu Asp Asn Phe Phe Leu Phe Gly Ala Gin Ala His Glu 

tUfE# 2004-3066892 



Ser Pro 
650 
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765 770 775 



att get ggc eta cga aag gaa aga gec gag gga aag ttt gtc ccg gac 
He Ala Gly Leu Arg Lys Glu Arg Ala Glu Gly Lys Phe Val Pro Asp 
780 785 790 



2705 



cca aga ttt gaa gaa gta aag gcg ttc att agg aca ggc gtc ttt ggc 
Pro Arg Phe Glu Glu Val Lys Ala Phe He Arg Thr Gly Val Phe Gly 
795 800 805 



2753 



acc tac aac tat gaa gaa etc atg gga tec ttg gaa gga aac gaa ggc 
Thr Tyr Asn Tyr Glu Glu Leu Met Gly Ser Leu Glu Gly Asn Glu Gly 
810 815 820 



2801 



tat ggt cgt get gac tat ttt ctt gta gga aag gat ttc ccc gat tat 
Tyr Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Asp Tyr 
825 830 835 840 



2849 



ata gag tgc caa gat aaa gtt gat gaa gca tat cga gac cag aag aaa 
He Glu Cys Gin Asp Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys Lys 
845 850 855 



2897 



tgg acc aaa atg teg ate tta aac aca get gga teg ttc aaa ttt age 
Trp Thr Lys Met Ser He Leu Asn Thr Ala Gly Ser Phe Lys Phe Ser 
860 865 870 



2945 



agt gat cga aca att cat caa tat gca aga gat ata tgg aga att gaa 
Ser Asp Arg Thr He His Gin Tyr Ala Arg Asp He Trp Arg He Glu 
875 880 885 



2993 
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cct gtt gaa tta cct taaaagttag ccagttaaag gatgaaagcc aattttttcc 3048 
Pro Val Glu Leu Pro 
890 

ccctgaggtt ctcccatact gtttattagt acatatattg tcaattgttg ctactgaaat 3108 

gatagaagtt ttgaatattt actgtcaata aaatacagtt gattccattt gaaaaaaaaa 3168 

aaa 3m 

<210> 6 
<211> 974 
<212> PRT 

<213> Solanum tuberosum 
<400> 6 

Met Ala Thr Phe Ala Val Ser Gly Leu Asn Ser He Ser Ser He Ser 
-80 -75 -70 



Ser Phe Asn Asn Asn Phe Arg Ser Lys Asn Ser Asn lie Leu Leu Ser 
-65 -60 -55 -50 



Arg Arg Arg He Leu Leu Phe Ser Phe Arg Arg Arg Arg Arg Ser Phe 
-45 -40 -35 
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Ser Val Ser Ser Val Ala Ser Asp Gin Lys Gin Lys Thr Lys Asp Ser 
-30 -25 -20 



Ser Ser Asp Glu Gly Phe Thr Leu Asp Val Phe Gin Pro Asp Ser Thr 
-15 -10 -5 



Ser Val Leu Ser Ser He Lys Tyr His Ala Glu Phe Thr Pro Ser Phe 
- 1 1 5 10 15 



Ser Pro Glu Lys Phe Glu Leu Pro Lys Ala Tyr Tyr Ala Thr Ala Glu 
20 25 30 



Ser Val Arg Asp Thr Leu He He Asn Trp Asn Ala Thr Tyr Glu Phe 
35 40 45 



Tyr Glu Lys Met Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe 
50 55 60 



Leu Gin Gly Arg Ala Leu Leu Asn Ala He Gly Asn Leu Gly Leu Thr 
65 70 75 
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Gly Pro Tyr Ala Asp Ala Leu Thr Lys Leu Gly Tyr Ser Leu Glu Asp 
80 85 90 95 



Val Ala Arg Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly 
100 105 110 



Arg Leu Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Tyr Pro 
115 120 125 



Ala Trp Gly Tyr Gly Leu Arg Tyr Gin Tyr Gly Leu Phe Lys Gin Leu 
130 135 140 



He Thr Lys Asp Gly Gin Glu Glu Val Ala Glu Asn Trp Leu Glu Met 
145 150 155 



Gly Asn Pro Trp Glu He Val Arg Asn Asp He Ser Tyr Pro Val Lys 
160 165 170 175 



Phe Tyr Gly Lys Val lie Glu Gly Ala Asp Gly Arg Lys Glu Trp Ala 
180 185 190 
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Gly Gly Glu Asp He Thr Ala Val Ala Tyr Asp Val Pro He Pro Gly 
195 200 205 



Tyr Lys Thr Lys Thr Thr He Asn Leu Arg Leu Trp Thr Thr Lys Leu 
210 215 220 



Ala Ala Glu Ala Phe Asp Leu Tyr Ala Phe Asn Asn Gly Asp His Ala 
225 230 235 



Lys Ala Tyr Glu Ala Gin Lys Lys Ala Glu Lys He Cys Tyr Val Leu 
240 245 250 255 



Tyr Pro Gly Asp Glu Ser Leu Glu Gly Lys Thr Leu Arg Leu Lys Gin 
260 265 270 



Gin Tyr Thr Leu Cys Ser Ala Ser Leu Gin Asp He He Ala Arg Phe 
275 280 285 



Glu Lys Arg Ser Gly Asn Ala Val Asn Trp Asp Gin Phe Pro Glu Lys 
290 295 300 



Val Ala Val Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu 
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310 315 



Leu Leu Arg He Leu Met Asp Val Lys Gly Leu Ser Trp Lys Gin Ala 
320 325 330 335 



Trp Glu He Thr Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu 
340 345 350 



Pro Glu Ala Leu Glu Lys Trp Ser Phe Thr Leu Leu Gly Glu Leu Leu 
355 360 365 



Pro Arg His Val Glu He He Ala Met He Asp Glu Glu Leu Leu His 
370 375 380 



Thr He Leu Ala Glu Tyr Gly Thr Glu Asp Leu Asp Leu Leu Gin Glu 
385 390 395 



Lys Leu Asn Gin Met Arg He Leu Asp Asn Val Glu He Pro Ser Ser 
400 405 410 415 



Val Leu Glu Leu Leu He Lys Ala Glu Glu Ser Ala Ala Asp Val Glu 
420 425 430 
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Lys Ala Ala Asp Glu Glu Gin Glu Glu Glu Gly Lys Asp Asp Ser Lys 
435 440 445 



Asp Glu Glu Thr Glu Ala Val Lys Ala Glu Thr Thr Asn Glu Glu Glu 
450 455 460 



Glu Thr Glu Val Lys Lys Val Glu Val Glu Asp Ser Gin Ala Lys He 
465 470 475 



Lys Arg He Phe Gly Pro His Pro Asn Lys Pro Gin Val Val His Met 
480 485 490 495 



Ala Asn Leu Cys Val Val Ser Gly His Ala Val Asn Gly Val Ala Glu 
500 505 510 



He His Ser Glu He Val Lys Asp Glu Val Phe Asn Glu Phe Tyr Lys 
515 520 525 



Leu Trp Pro Glu Lys Phe Gin Asn Lys Thr Asn Gly Val Thr Pro Arg 
530 535 540 
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Arg Trp Leu Ser Phe Cys Asn Pro Glu Leu Ser Glu He He Thr Lys 
545 550 555 



Trp Thr Gly Ser Asp Asp Trp Leu Val Asn Thr Glu Lys Leu Ala Glu 
560 565 570 575 



Leu Arg Lys Phe Ala Asp Asn Glu Glu Leu Gin Ser Glu Trp Arg Lys 
580 585 590 



Ala Lys Gly Asn Asn Lys Met Lys He Val Ser Leu He Lys Glu Lys 
595 600 605 



Thr Gly Tyr Val Val Ser Pro Asp Ala Met Phe Asp Val Gin He Lys 
610 615 620 



Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn He Phe Gly He Val 
625 630 635 



Tyr Arg Tyr Lys Lys Met Lys Glu Met Ser Pro Glu Glu Arg Lys Glu 
640 645 650 655 
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Lys Phe Val Pro Arg Val Cys He Phe Gly Gly Lys Ala Phe Ala Thr 
660 665 670 



Tyr Val Gin Ala Lys Arg He Val Lys Phe He Thr Asp Val Gly Glu 
675 680 685 



Thr Val Asn His Asp Pro Glu He Gly Asp Leu Leu Lys Val Val Phe 
690 695 700- 



Val Pro Asp Tyr Asn Val Ser Val Ala Glu Val Leu He Pro Gly Ser 
705 710 715 



Glu Leu Ser Gin His He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr 
720 725 730 735 



Ser Asn Met Lys Phe Ser Met Asn Gly Cys Leu Leu He Gly Thr Leu 
740 745 750 



Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly Glu Asp Asn Phe 
755 760 765 



Phe Leu Phe Gly Ala Gin Ala His Glu He Ala Gly Leu Arg Lys Glu 
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775 780 



154/ 



Arg Ala Glu Gly Lys Phe Val Pro Asp Pro Arg Phe Glu Glu Val Lys 
785 790 795 



Ala Phe He Arg Thr Gly Val Phe Gly Thr Tyr Asn Tyr Glu Glu Leu 
800 805 810 815 



Met Gly Ser Leu Glu Gly Asn Glu Gly Tyr Gly Arg Ala Asp Tyr Phe 
820 825 830 



Leu Val Gly Lys Asp Phe Pro Asp Tyr He Glu Cys Gin Asp Lys Val 
835 840 845 



Asp Glu Ala Tyr Arg Asp Gin Lys Lys Trp Thr Lys Met Ser He Leu 
850 855 860 



Asn Thr Ala Gly Ser Phe Lys Phe Ser Ser Asp Arg Thr He His Gin 
865 870 875 



Tyr Ala Arg Asp He Trp Arg He Glu Pro Val Glu Leu Pro 
880 885 890 
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<210> 7 

<211> 3283 

<212> DNA 

<213> Vicia faba 



<220> 

<221> CDS 

<222> (58) . . (3066) 

<220> 

<221> mat_peptide 
<222> (250) . . (3066) 

<400> 7 

acaatacaaa caatcaaagc tctgtgagtg tgtgagtgag tgagagaaat tccaatt 57 

atg get tec atg aca atg egg ttt cat cca aat tec acc gee gta acc 105 
Met Ala Ser Met Thr Met Arg Phe His Pro Asn Ser Thr Ala Val Thr 
-60 -55 -50 

gaa tec gtt cct cgc cgt ggc tec gtt tac gga ttc ate ggt tac aga 153 
Glu Ser Val Pro Arg Arg Gly Ser Val Tyr Gly Phe He Gly Tyr Arg 
-45 -40 -35 

tec teg teg ttg ttc gtc cga acg aac gtt ate aag tat cgt tct gtt 201 
Ser Ser Ser Leu Phe Val Arg Thr Asn Val He Lys Tyr Arg Ser Val 
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aag cgt aat ctg gaa ttt agg agg aga age get ttc tct gtg aag tgt 
Lys Arg Asn Leu Glu Phe Arg Arg Arg Ser Ala Phe Ser Val Lys Cys 
-15 -io _ 5 _ x 



249 



ggt tct ggt aat gaa gcg aaa cag aaa gtc aag gat cag gaa gtt caa 
Gly Ser Gly Asn Glu Ala Lys Gin Lys Val Lys Asp Gin Glu Val Gin 
15 10 15 



297 



caa gaa get aaa act tct ccg age tea ttt gca cca gat act act tec 
Gin Glu Ala Lys Thr Ser Pro Ser Ser Phe Ala Pro Asp Thr Thr Ser 
20 25 30 



345 



att gtg tea agt att aag tac cat gca gag ttc aca cca ctg ttt tct 
He Val Ser Ser He Lys Tyr His Ala Glu Phe Thr Pro Leu Phe Ser 
35 40 45 



393 



ccg gaa aaa ttt gag ctt cca caa get ttc att gca act gca cag agt 
Pro Glu Lys Phe Glu Leu Pro Gin Ala Phe He Ala Thr Ala Gin Ser 
50 55 60 



441 



gtt cgt gat get etc ata ata aac tgg aat get act tat gat tac tat 
Val Arg Asp Ala Leu He He Asn Trp Asn Ala Thr Tyr Asp Tyr Tyr 
65 70 75 80 



489 



gag aag ctg aat gtt aag cag gca tat tac ctt tea atg gaa ttt tta 
Glu Lys Leu Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu 
85 90 95 



537 



£bfiE# 2004-3066892 



#M 2003-173972 



157/ 



cag gga aga gca tta ttg aat gca att ggc aat tta gag eta act ggt 
Gin Gly Arg Ala Leu Leu Asn Ala He Gly Asn Leu Glu Leu Thr Gly 
100 105 no 



585 



ccc tat gca gag get ttg age cag ctt agt tat aaa tta gaa gac gtg 
Pro Tyr Ala Glu Ala Leu Ser Gin Leu Ser Tyr Lys Leu Glu Asp Val 
115 120 125 



633 



gca cac cag gag ccg gat get gca ctt gga aat ggg ggt ctt gga cga 
Ala His Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg 
130 135. 140 



681 



ctt get tea tgt ttc ttg gac tct ttg get ace ttg aat tat ccg gca 
Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala 
i45 150 155 160 



729 



tgg ggt tat gga ctg aga tac aag tat ggc tta ttc aaa caa cga ate 
Trp Gly Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He 
165 170 175 



777 



acc aaa gat ggg caa gag gaa gtt get gaa gat tgg etc gag atg ggc 
Thr Lys Asp Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu Met Gly 
180 185 190 



825 



aat cct tgg gag ate gtt aga aat gac gtc tea tac cct gta agg ttc 
Asn Pro Trp Glu He Val Arg Asn Asp Val Ser Tyr Pro Val Arg Phe 
195 200 205 



873 
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tat ggc aaa gtt gtt tea ggc tea gat ggt aaa aaa cat tgg gtt gga 921 
Tyr Gly Lys Val Val Ser Gly Ser Asp Gly Lys Lys His Trp Val Gly 
210 215 220 

gga gaa gat ate aaa get gtt gca cac gat gtc ccc ata ccc gga tat 969 
Gly Glu Asp He Lys Ala Val Ala His Asp Val Pro He Pro Gly Tyr 
225 230 235 240 

aag ace aga age aca att aac ctg aga ctt tgg tct aca aaa get gca 1017 
Lys Thr Arg Ser Thr He Asn Leu Arg Leu Trp Ser Thr Lys Ala Ala 
245 250 255 

tec gaa gaa ttt gat tta aat get ttt aat tct gga agg cac acc gaa 1065 
Ser Glu Glu Phe Asp Leu Asn Ala Phe Asn Ser Gly Arg His Thr Glu 
260 265 270 

gca tct gag get eta gca aat get gaa aag att tgc tat ata ctt tac 1113 
Ala Ser Glu Ala Leu Ala Asn Ala Glu Lys He Cys Tyr He Leu Tyr 
275 280 285 

ccc ggg gat gaa tct ata gag gga aaa acc ctt cgc etc aag caa caa 1161 
Pro Gly Asp Glu Ser He Glu Gly Lys Thr Leu Arg Leu Lys Gin Gin 
290 295 300 

tat act tta tgt teg get tct ctt caa gat ate att get cgt ttt gag 1209 
Tyr Thr Leu Cys Ser Ala Ser Leu Gin Asp He He Ala Arg Phe Glu 
305 310 315 320 

aga aga tea ggg gca agt gtg aat tgg gaa gac ttt cct gaa aag gtt 1257 
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Arg Arg Ser Gly Ala Ser Val Asn Trp Glu Asp Phe Pro Glu Lys Val 
325 330 335 

gca gtg cag atg aat gat act cac cca act ttg tgc ate cca gag ctg 1305 
Ala Val Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu 
340 345 350 



atg aga ate ctg ata gat ata aag ggt tta age tgg aag gat get tgg 
Met Arg He Leu He Asp lie Lys Gly Leu Ser Trp Lys Asp Ala Trp 
355 360 365 



1353 



aat ate acc caa egg act gta gca tac aca aac cat act gtt ctt ccg 
Asn He Thr Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro 
370 375 380 



1401 



gag gca tta gag aaa tgg age atg gac ctt atg gag aaa ttg ctt cca 
Glu Ala Leu Glu Lys Trp Ser Met Asp Leu Met Glu Lys Leu Leu Pro 
385 390 395 400 



1449 



cgc cat gtt gag att ata gaa atg att gat gag gag ctg att egg acc 
Arg His Val Glu He He Glu Met He Asp Glu Glu Leu He Arg Thr 
405 410 415 



1497 



ata ate gca gaa tat ggc aca gca gat tea gac tta ctt gat aag aaa 
He He Ala Glu Tyr Gly Thr Ala Asp Ser Asp Leu Leu Asp Lys Lys 
420 425 430 



1545 



ttg aag gaa atg aga ata eta gaa aat gtt gaa ttg cct gca gaa ttt 
Leu Lys Glu Met Arg He Leu Glu Asn Val Glu Leu Pro Ala Glu Phe 



1593 
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440 445 



160/ 



gca gat ata eta gtt aaa acc aag gag gec act gat att tct agt gag 
Ala Asp He Leu Val Lys Thr Lys Glu Ala Thr Asp He Ser Ser Glu 
450 455 460 



1641 



gaa gtg caa att tct aaa gaa ggg gga gaa gaa gaa gaa act tct aaa 
Glu Val Gin He Ser Lys Glu Gly Gly Glu Glu Glu Glu Thr Ser Lys 
465 470 475 480 



1689 



gaa ggg gga gaa gaa gaa gaa gaa aaa gaa gta gga gga gga aga gaa 
Glu Gly Gly Glu Glu Glu Glu Glu Lys Glu Val Gly Gly Gly Arg Glu 
485 490 495 



1737 



gaa ggc gat gat ggt aag gaa gat gaa gtg gaa aaa gca att get gaa 
Glu Gly Asp Asp Gly Lys Glu Asp Glu Val Glu Lys Ala He Ala Glu 
500 505 510 



1785 



aag gat gga acg gtt aaa age tec att ggg gat aag aaa aag aag ttg 
Lys Asp Gly Thr Val Lys Ser Ser lie Gly Asp Lys Lys Lys Lys Leu 
515 520 525 



1833 



cct gag cca gta cca gta ccg cca aaa ttg gtt cgt atg gec aat ctt 
Pro Glu Pro Val Pro Val Pro Pro Lys Leu Val Arg Met Ala Asn Leu 
530 535 540 



1881 



tgt gtt gtg ggt ggt cat gca gtg aat ggg gtt gca gag ata cat agt 
Cys Val Val Gly Gly His Ala Val Asn Gly Val Ala Glu He His Ser 
545 550 555 560 



1929 
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gaa att gtc aag gat gac gtg ttc aat gca ttt tat aag ttg tgg cct 
Glu He Val Lys Asp Asp Val Phe Asn Ala Phe Tyr Lys Leu Trp Pro 
565 570 575 



1977 



gag aaa ttc cag aac aaa aca aat ggc gtg acg cct agg aga tgg att 
Glu Lys Phe Gin Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He 
58.0 585 59Q 



2025 



agg ttc tgc aat cca gat ttg agt aaa ata ata act cag tgg ata ggc 
Arg Phe Cys Asn Pro Asp Leu Ser Lys He He Thr Gin Trp He Gly 
595 600 605 



2073 



aca gaa gac tgg ate eta aat act gag aaa ctg get gaa ctg egg aag 
Thr Glu Asp Trp He Leu Asn Thr Glu Lys Leu Ala Glu Leu Arg Lys 
610 615 620 



2121 



ttt gca gat aat gag gat ctg caa aca caa tgg agg gaa gca aaa agg 
Phe Ala Asp Asn Glu Asp Leu Gin Thr Gin Trp Arg Glu Ala Lys Arg 
625 630 635 640 



2169 



aat aac aag gtg aaa gtt gca gca ttc etc aga gaa aga aca gga tat 
Asn Asn Lys Val Lys Val Ala Ala Phe Leu Arg Glu Arg Thr Gly Tyr 
645 650 655 



2217 



tct gtc agt cct gat tea atg ttt gac ate cag gtg aaa aga ate cat 
Ser Val Ser Pro Asp Ser Met Phe Asp He Gin Val Lys Arg He His 
660 665 670 



2265 
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gaa tat aaa cga caa tta tta aat ata ttt gga att gtt tat cgc tac 2313 
Glu Tyr Lys Arg Gin Leu Leu Asn He Phe Gly He Val Tyr Arg Tyr 
675 680 685 

aag aag atg aaa gaa atg aat get get gaa aga aaa gaa aat ttt gtt 2361 
Lys Lys Met Lys Glu Met Asn Ala Ala Glu Arg Lys Glu Asn Phe Val 
690 695 700 



cca aga gtt tgt ata ttt ggg gga aaa gca ttt get act tat gtg caa 
Pro Arg Val Cys He Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin 
705 710 715 720 



2409 



gec aaa aga att gtg aaa ttt att aca gat gtt gga get act gta aat 
Ala Lys Arg lie Val Lys Phe He Thr Asp Val Gly Ala Thr Val Asn 
725 730 735 



2457 



cat gat cca gaa ata gga gat ctt ctt aag gtt att ttt gtc cct gac 
His Asp Pro Glu He Gly Asp Leu Leu Lys Val lie Phe Val Pro Asp 
740 745 750 



2505 



tac aat gtt agt gtt gcg gag atg ctt att cct get agt gaa ttg tea 
Tyr Asn Val Ser Val Ala Glu Met Leu lie Pro Ala Ser Glu Leu Ser 
755 760 765 



2553 



caa cat ate agt act get gga atg gag gca agt gga act age aac atg 2601 
Gin His He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met 
770 775 780 



aaa ttt gca atg aat gga tgc tta cag att gga act ttg gat ggg gec 



2649 
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Lys Phe Ala Met Asn Gly Cys Leu Gin He Gly Thr Leu Asp Gly Ala 
785 790 795 800 

aat gtt gaa ata agg gaa gag gtt ggt get gac aac ttc ttc ctt ttt 2697 
Asn Val Glu He Arg Glu Glu Val Gly Ala Asp Asn Phe Phe Leu Phe 
805 810 815 

ggt get aag get cgt gaa att gtt ggg etc agg aaa gaa aga gca aga 2745 
Gly Ala Lys Ala Arg Glu He Val Gly Leu Arg Lys Glu Arg Ala Arg 
820 825 830 

ggg aag ttt gtc cct gat cca cga ttc gaa gaa gtt aaa aaa ttt gtc 2793 
Gly Lys Phe Val Pro Asp Pro Arg Phe Glu Glu Val Lys Lys Phe Val 
835 840 845 

aga agt ggt gtc ttt ggg tct tac aac tat gat gaa ctg att gga tec 2841 
Arg Ser Gly Val Phe Gly Ser Tyr Asn Tyr Asp Glu Leu He Gly Ser 
850 855 860 

tta gaa gga aat gaa ggt ttt ggt cga gca gat tat ttt ctt gtg ggc 2889 
Leu Glu Gly Asn Glu Gly Phe Gly Arg Ala Asp Tyr Phe Leu Val Gly 
865 870 875 880 

cag gac ttc cct age tat tta gaa tgc cag gag gag gtc gac aaa get 2937 
Gin Asp Phe Pro Ser Tyr Leu Glu Cys Gin Glu Glu Val Asp Lys Ala 
885 890 895 

tat cgc gac caa aaa aaa tgg aca aga atg tea ata ttg aac aca gca 2985 
Tyr Arg Asp Gin Lys Lys Trp Thr Arg Met Ser He Leu Asn Thr Ala 
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900 905 910 

ggc tea tec aaa ttc age agt gac cgt ace att cat gaa tat gca cga 3033 
Gly Ser Ser Lys Phe Ser Ser Asp Arg Thr He His Glu Tyr Ala Arg 
915 920 925 

gaa ata tgg aac att gag cca gtc aaa ttg gag tagaggggta atctatacta 3086 
Glu He Trp Asn He Glu Pro Val Lys Leu Glu 
930 935 

tacccttggt aatagcagag aatcggtgcc aegtegtaat atgatcacta ctttaceaag 3146 

tacccattag tgaaaaataa actaagtttt gtaaaattaa aataagggtc tggttttaca 3206 

tactgaaata aacagaagtt ttgtaaaatt aaaataaggg tctggctgtt gtcctccaaa 3266 

acaagcctac attcctg o ?8 o 



<210> 8 

<211> 1003 

<212> PRT 

<213> Vicia faba 

<400> 8 

Met Ala Ser Met Thr Met Arg Phe His Pro Asn Ser Thr Ala Val Thr 
-60 -55 -50 
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Glu Ser Val Pro Arg Arg Gly Ser Val Tyr Gly Phe He Gly Tyr Arg 
-45 -40 -35 



Ser Ser Ser Leu Phe Val Arg Thr Asn Val He Lys Tyr Arg Ser Val 
-30 -25 -20 



Lys Arg Asn Leu Glu Phe Arg Arg Arg Ser Ala Phe Ser Val Lys Cys 
-15 -10 -5 -1 



Gly Ser Gly Asn Glu Ala Lys Gin Lys Val Lys Asp Gin Glu Val Gin 
15 10 15 



Gin Glu Ala Lys Thr Ser Pro Ser Ser Phe Ala Pro Asp Thr Thr Ser 
20 25 30 



He Val Ser Ser He Lys Tyr His Ala Glu Phe Thr Pro Leu Phe Ser 
35 40 45 



Pro Glu Lys Phe Glu Leu Pro Gin Ala Phe He Ala Thr Ala Gin Ser 
50 55 60 
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Val Arg Asp Ala Leu He He Asn Trp Asn Ala Thr Tyr Asp Tyr Tyr 
65 70 75 80 



Glu Lys Leu Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu 
85 90 95 



Gin Gly Arg Ala Leu Leu Asn Ala He Gly Asn Leu Glu Leu Thr Gly 
100 105 HO 



Pro Tyr Ala Glu Ala Leu Ser Gin Leu Ser Tyr Lys Leu Glu Asp Val 
115 120 125 



Ala His Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg 
130 135 140 



Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala 
145 150 155 160 



Trp Gly Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He 
165 170 175 



Thr Lys Asp Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu Met Gly 
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Asn Pro Trp Glu He Val Arg Asn Asp Val Ser Tyr Pro Val Arg Phe 
195 200 205 



Tyr Gly Lys Val Val Ser Gly Ser Asp Gly Lys Lys His Trp Val Gly 
210 215 220 



Gly Glu Asp He Lys Ala Val Ala His Asp Val Pro He Pro Gly Tyr 
225 230 235 240 



Lys Thr Arg Ser Thr He Asn Leu Arg Leu Trp Ser Thr Lys Ala Ala 
245 250 255 



Ser Glu Glu Phe Asp Leu Asn Ala Phe Asn Ser Gly Arg His Thr Glu 
260 265 270 



Ala Ser Glu Ala Leu Ala Asn Ala Glu Lys He Cys Tyr He Leu Tyr 
275 280 285 



Pro Gly Asp Glu Ser He Glu Gly Lys Thr Leu Arg Leu Lys Gin Gin 
290 295 300 
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Tyr Thr Leu Cys Ser Ala Ser Leu Gin Asp He He Ala Arg Phe Glu 
305 310 315 320 



Arg Arg Ser Gly Ala Ser Val Asn Trp Glu Asp Phe Pro Glu Lys Val 
325 330 335 



Ala Val Gin Met Asn Asp Thr His Pro Thr Leu Cys lie Pro Glu Leu 
340 345 350 



Met Arg He Leu He Asp He Lys Gly Leu Ser Trp Lys Asp Ala Trp 
355 360 365 



Asn He Thr Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro 
370 375 380 



Glu Ala Leu Glu Lys Trp Ser Met Asp Leu Met Glu Lys Leu Leu Pro 
385 390 395 400 



Arg His Val Glu He He Glu Met He Asp Glu Glu Leu He Arg Thr 
405 410 415 
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He He Ala Glu Tyr Gly Thr Ala Asp Ser Asp Leu Leu Asp Lys Lys 
420 425 430 



Leu Lys Glu Met Arg He Leu Glu Asn Val Glu Leu Pro Ala Glu Phe 
435 440 445 



Ala Asp He Leu Val Lys Thr Lys Glu Ala Thr Asp He Ser Ser Glu 
450 455 460 



Glu Val Gin He Ser Lys Glu Gly Gly Glu Glu Glu Glu Thr Ser Lys 
465 470 475 480 



Glu Gly Gly Glu Glu Glu Glu Glu Lys Glu Val Gly Gly Gly Arg Glu 
485 490 495 



Glu Gly Asp Asp Gly Lys Glu Asp Glu Val Glu Lys Ala He Ala Glu 
500 505 510 



Lys Asp Gly Thr Val Lys Ser Ser He Gly Asp Lys Lys Lys Lys Leu 
515 520 525 
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Pro Glu Pro Val Pro Val Pro Pro Lys Leu Val Arg Met Ala Asn Leu 
530 535 540 



Cys Val Val Gly Gly His Ala Val Asn Gly Val Ala Glu He His Ser 
545 550 555 560 



Glu He Val Lys Asp Asp Val Phe Asn Ala Phe Tyr Lys Leu Trp Pro 
565 570 575 



Glu Lys Phe Gin Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He 
580 585 590 



Arg Phe Cys Asn Pro Asp Leu Ser Lys He He Thr Gin Trp He Gly 
595 600 605 



Thr Glu Asp Trp He Leu Asn Thr Glu Lys Leu Ala Glu Leu Arg Lys 
610 615 620 



Phe Ala Asp Asn Glu Asp Leu Gin Thr Gin Trp Arg Glu Ala Lys Arg 
625 630 635 640 



Asn Asn Lys Val Lys Val Ala Ala Phe Leu Arg Glu Arg Thr Gly Tyi 
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645 



650 



655 



Ser Val Ser Pro Asp Ser Met Phe Asp He Gin Val Lys Arg He His 
660 665 670 



Glu Tyr Lys Arg Gin Leu Leu Asn He Phe Gly He Val Tyr Arg Tyr 
675 680 6g5 



Lys Lys Met Lys Glu Met Asn Ala Ala Glu Arg Lys Glu Asn Phe Val 
690 695 700 



Pro Arg Val Cys He Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin 
705 710 



715 



720 



Ala Lys Arg He Val Lys Phe He Thr Asp Val Gly Ala Thr Val Asn 
725 730 735 



His Asp Pro Glu He Gly Asp Leu Leu Lys Val He Phe Val Pro Asp 
740 745 



750 



Tyr Asn Val Ser Val Ala Glu Met Leu He Pro Ala Ser Glu Leu Ser 
755 7 6 o 7g5 
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Gin His He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met 
77 0 775 780 



Lys Phe Ala Met Asn Gly Cys Leu Gin He Gly Thr Leu Asp Gly Al 
785 790 795 



a 
800 



Asn Val Glu He Arg Glu Glu Val Gly Ala Asp Asn Phe Phe Leu Phe 
805 810 815 



Gly Ala Lys Ala Arg Glu He Val Gly Leu Arg Lys Glu Arg Ala Arg 
820 825 830 



Gly Lys Phe Val Pro Asp Pro Arg Phe Glu Glu Val Lys Lys Phe Val 
835 840 845 



Arg Ser Gly Val Phe Gly Ser Tyr Asn Tyr Asp Glu Leu He Gly Ser 
850 855 860 



Leu Glu Gly Asn Glu Gly Phe Gly Arg Ala Asp Tyr Phe Leu Val Gly 
865 870 875 880 
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Gin Asp Phe Pro Ser Tyr Leu Glu Cys Gin Glu Glu Val Asp Lys Ala 
885 890 895 



Tyr Arg Asp Gin Lys Lys Trp Thr Arg Met Ser He Leu Asn Thr Ala 
900 905 910 



Gly Ser Ser Lys Phe Ser Ser Asp Arg Thr He His Glu Tyr Ala Arg 
915 920 925 



Glu He Trp Asn He Glu Pro Val Lys Leu Glu 
930 935 



<210> 9 

<211> 2889 

<212> DNA 

<213> Arabidopsis thai i ana 



<220> 

<221> CDS 

<222> (1)..(2889) 

<400> 9 

atg gat acg atg cga ate tec ggt gta tea acc gga get gag gtt tta 48 
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Met Asp Thr Met Arg He Ser Gly Val Ser Thr Gly Ala Glu Val Leu 
1 5 10 15 



ata caa tgc aat tec tta tea age etc gtt tct cgt cgt tgc gac gac 
He Gin Cys Asn Ser Leu Ser Ser Leu Val Ser Arg Arg Cys Asp Asp 
20 25 30 



96 



gga aaa tgg cga acg aga atg ttt ccg gcg aga aac aga gac ttg cgt 
Gly Lys Trp Arg Thr Arg Met Phe Pro Ala Arg Asn Arg Asp Leu Arg 
35 40 45 



144 



cca teg ccg acg aga aga tec ttt ttg teg gtg aaa tct ate tct age 
Pro Ser Pro Thr Arg Arg Ser Phe Leu Ser Val Lys Ser He Ser Ser 
50 55 60 



192 



gaa ccg aaa gec aaa gta acc gac gca gtt etc gat tec gaa caa gaa 
Glu Pro Lys Ala Lys Val Thr Asp Ala Val Leu Asp Ser Glu Gin Glu 
65 70 75 80 



240 



gtg ttt att age teg atg aat ccg ttt gcg cca gat get get teg gta 
Val Phe He Ser Ser Met Asn Pro Phe Ala Pro Asp Ala Ala Ser Val 
85 90 95 



288 



get teg agt ate aag tac cac gcg gag ttt acg cca ttg ttt tea ccg 
Ala Ser Ser He Lys Tyr His Ala Glu Phe Thr Pro Leu Phe Ser Pro 
100 105 110 



336 



gag aag ttt gag ttg cca aag gcg ttc ttt gcg act gcg caa agt gtt 
Glu Lys Phe Glu Leu Pro Lys Ala Phe Phe Ala Thr Ala Gin Ser Val 



384 
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aga gat get ttg ate atg aat tgg aat gca act tat gag tat tac aac 
Arg Asp Ala Leu He Met Asn Trp Asn Ala Thr Tyr Glu Tyr Tyr Asn 
130 135 140 



432 



aga gtg aat gtg aaa caa gcg tat tat ttg tea atg gag ttt ttg cag 
Arg Val Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin 
145 150 155 160 



480 



ggt aga gec tta teg aat gee gtg ggt aac ctt ggg ctt aat age get 
Gly Arg Ala Leu Ser Asn Ala Val Gly Asn Leu Gly Leu Asn Ser Ala 
165 170 175 



528 



tat ggt gat get ttg aag agg ctt ggt ttt gat ttg gaa age gtg get 
Tyr Gly Asp Ala Leu Lys Arg Leu Gly Phe Asp Leu Glu Ser Val Ala 
180 185 190 



576 



agt cag gag cca gat cct gca ctt ggg aat ggt gga etc ggg aga ctt 
Ser Gin Glu Pro Asp Pro Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu 
195 200 205 



624 



gee teg tgt ttt ttg gat tec atg gca act ttg aat tat ccg get tgg 
Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Tyr Pro Ala Trp 
210 215 220 



672 



ggt tat gga ctt aga tac aag tat ggc ttg ttc aaa cag aga att aca 
Gly Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He Thr 
22 5 230 235 240 



720 
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aaa gat gga cag gag gaa get gca gaa gat tgg ctt gag eta age aat 
Lys Asp Gly Gin Glu Glu Ala Ala Glu Asp Trp Leu Glu Leu Ser Asn 
245 250 255 



768 



cct tgg gaa ata gtc aga aat gat gtc tea tat cct att aag ttc tat 
Pro Trp Glu He Val Arg Asn Asp Val Ser Tyr Pro He Lys Phe Tyr 
260 265 270 



816 



ggg aaa gtg gtt ttt gga tea gat ggt aag aaa egg tgg att ggt gga 
Gly Lys Val Val Phe Gly Ser Asp Gly Lys Lys Arg Trp He Gly Gly 
275 280 285 



864 



gaa gac att gtt get gtt get tat gat gtt cct ata cct ggt tat aaa 
Glu Asp lie Val Ala Val Ala Tyr Asp Val Pro He. Pro Gly Tyr Lys 
290 295 300 



912 



act aag aca act ate aat ctg egg etc tgg tea aca aaa get cct tec 960 
Thr Lys Thr Thr He Asn Leu Arg Leu Trp Ser Thr Lys Ala Pro Ser 
305 310 315 320 

gaa gat ttt gat tta tct tea tat aac tct ggg aag cat act gag gca 1008 
Glu Asp Phe Asp Leu Ser Ser Tyr Asn Ser Gly Lys His Thr Glu Ala 
325 330 335 



gca gaa get eta ttc aac get gaa aag att tgc ttc gtg ctt tac ccc 
Ala Glu Ala Leu Phe Asn Ala Glu Lys He Cys Phe Val Leu Tyr Pro 
340 345 350 



1056 
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gga gat gag tea act gaa gga aag get ctt cgt ctg aag caa caa tac 1104 
Gly Asp Glu Ser Thr Glu Gly Lys Ala Leu Arg Leu Lys Gin Gin Tyr 
355 360 365 

act ctg tgc tea gec teg eta caa gat ate gta gca cgt ttt gag aca 1152 
Thr Leu Cys Ser Ala Ser Leu Gin Asp He Val Ala Arg Phe Glu Thr 
370 375 380 



agg tct gga gga aac gtc aac tgg gaa gaa ttt cca gag aag gtt gca 
Arg Ser Gly Gly Asn Val Asn Trp Glu Glu Phe Pro Glu Lys Val Al 
385 390 395 



a 

400 



1200 



gtg cag atg aat gac act cac cct acc eta tgc att cct gag eta atg 
Val Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu Met 
405 410 415 



1248 



agg att eta atg gat tta aaa gga eta age tgg gaa gac get tgg aaa 
Arg He Leu Met Asp Leu Lys Gly Leu Ser Trp Glu Asp Ala Trp Lys 
420 425 430 



1296 



ate aca caa agg act gtg gca tac aca aac cat aca gtc ttg cct gag 
He Thr Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu 
435 440 445 



1344 



gca ctg gag aag tgg agt tta gaa etc atg gag aaa ttg ctt cct cgt 
Ala Leu Glu Lys Trp Ser Leu Glu Leu Met Glu Lys Leu Leu Pro Arg 
450 455 460 



1392 



cat gtg gag att ate gaa aag att gat gag gag eta gtt cgc aca att 



1440 
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His Val Glu He He Glu Lys He Asp Glu Glu Leu Val Arg Thr II 
465 470 475 



e 

480 



^-v : 178/ 



gtt tea gag tat ggc acc gcg gat cct gac tta ctt gaa gaa aaa ctg 1488 
Val Ser Glu Tyr Gly Thr Ala Asp Pro Asp Leu Leu Glu Glu Lys Leu 
485 490 495 



aag gca atg agg ate ttg gaa aat gtc gag ttg cct tct gee ttt gca 
Lys Ala Met Arg He Leu Glu Asn Val Glu Leu Pro Ser Ala Phe Ala 
500 505 510 



1536 



gat gtg ate gtg aag ccg gtg aac aaa cca gtt act gca aaa gat get 
Asp Val He Val Lys Pro Val Asn Lys Pro Val Thr Ala Lys Asp Ala 
515 520 525 



1584 



caa aat ggc gtg aaa acg gaa caa gaa gag gaa aaa act get gga gag 
Gin Asn Gly Val Lys Thr Glu Gin Glu Glu Glu Lys Thr Ala Gly Glu 
530 535 540 



1632 



gaa gag gaa gac gaa gtt ate cca gaa cca aca gta gaa ccc ccc aag 
Glu Glu Glu Asp Glu Val He Pro Glu Pro Thr Val Glu Pro Pro Lys 
545 5 50 555 560 



1680 



atg gtc cgt atg gee aac ctt get gtt gtg ggt ggt cat get gta aat 
Met Val Arg Met Ala Asn Leu Ala Val Val Gly Gly His Ala Val Asn 
565 570 



575 



1728 



ggc gtt gca gag ata cac agt gaa ata gtg aag cag gac gtg ttt aat 
Gly Val Ala Glu lie His Ser Glu He Val Lys Gin Asp Val Phe Asn 



1776 



ttliE$£2 004-3066892 
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580 585 590 



179/ 



gat ttc gta cag ttg tgg cca gaa aaa ttt cag aac aaa aca aat gga 
Asp Phe Val Gin Leu Trp Pro Glu Lys Phe Gin Asn Lys Thr Asn Gly 
595 600 605 



1824 



gta aca cca agg cga tgg att cgt ttt tgc aac cca tat tta agt gat 
Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn Pro Tyr Leu Ser Asp 
610 615 620 



1872 



att ata act aac tgg ata ggc aca gaa gac tgg gtc tta aat acc gaa 
He He Thr Asn Trp He Gly Thr Glu Asp Trp Val Leu Asn Thr Glu 
625 630 635 640 



1920 



aag gtt gcg gaa eta aga aag ttt gca gat aat gaa gat etc caa tct 
Lys Val Ala Glu Leu Arg Lys Phe Ala Asp Asn Glu Asp Leu Gin Ser 
645 650 655 



1968 



gag tgg agg gca gca aag aag aag aac aag ttg aag gtt gta tea ctt 
Glu Trp Arg Ala Ala Lys Lys Lys Asn Lys Leu Lys Val Val Ser Leu 
660 665 670 



2016 



ate aag gaa aga act gga tat act gtc age ccc gat gca atg ttc gac 
He Lys Glu Arg Thr Gly Tyr Thr Val Ser Pro Asp Ala Met Phe Asp 
675 680 685 



2064 



att cag ate aag cgt ata cat gag tac aag cga caa ctg eta aat ate 
He Gin He Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn He 
690 695 700 



2112 
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ttg gga att gtt tac cgc tac aaa aag atg aag gaa atg agt get agt 
Leu Gly He Val Tyr Arg Tyr Lys Lys Met Lys Glu Met Ser Ala Ser 
705 710 715 720 



2160 



gag aga gag aaa gca ttt gtt cca aga gtt tgc ata ttt ggg gga aaa 
Glu Arg Glu Lys Ala Phe Val Pro Arg Val Cys He Phe Gly Gly Lys 
725 730 735 



2208 



gca ttt gec aca tat gtg caa get aag aga att gtt aaa ttt ate aca 
Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys Phe He Thr 
740 745 750 



2256 



gat gtt gcg tct aca att aac cat gat cca gaa ata ggt gac etc ctt 
Asp Val Ala Ser Thr He Asn His Asp Pro Glu He Gly Asp Leu Leu 
755 760 765 



2304 



aag gtt ate ttt gtt cct gat tac aat gtc agt gtt get gaa ttg etc 
Lys Val He Phe Val Pro Asp Tyr Asn Val Ser Val Ala Glu Leu Leu 
770 775 780 



2352 



att cca gca agt gag ctt tct cag cac ate agt act get ggg atg gaa 2400 
He Pro Ala Ser Glu Leu Ser Gin His He Ser Thr Ala Gly Met Glu 
785 ™> 795 800 

get agt ggg aca age aac atg aaa ttt teg atg aac ggt tgc gtt ttg 2448 
Ala Ser Gly Thr Ser Asn Met Lys Phe Ser Met Asn Gly Cys Val Leu 
805 810 815 
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att gga acc ttg gat ggg gcg aat gtc gag att aga gaa gaa gtt gga 
He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly 
820 825 8 3o 



2496 



gaa gaa aat ttc ttc etc ttt ggt gec aaa get gat cag att gtg aac 
Glu Glu Asn Phe Phe Leu Phe Gly Ala Lys Ala Asp Gin He Val Asn 
835 840 845 



2544 



etc agg aag gag aga gca gag gga aag ttt gtt ccc gat cct act ttt 
Leu Arg Lys Glu Arg Ala Glu Gly Lys Phe Val Pro Asp Pro Thr Phe 
850 855 860 



2592 



gaa gaa gtc aag aag ttc gtt gga age ggc gtc ttt ggc tea aat age 

Glu Glu Val Lys Lys Phe Val Gly Ser Gly Val Phe Gly Ser Asn Ser 

865 870 q<7c 

°' u 875 880 



2640 



tat gat gaa eta ate ggc tct ttg gaa gga aac gaa ggc ttt gga cga 
Tyr Asp Glu Leu He Gly Ser Leu Glu Gly Asn Glu Gly Phe Gly Arg 
885 890 895 



2688 



gcg gat tac ttc eta gtt ggc aaa gac ttt cct agt tac ate gaa tgc 
Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr He Glu Cys 
900 905 910 



2736 



caa gaa aaa gtc gac gag gca tac cga gac cag aaa aga tgg acg aga 
Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys Arg Trp Thr Arg 
915 9 20 925 

atg tea ata atg aac aca gca ggt tea ttc aag ttt age agt gac egg 



2784 



2832 
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Met Ser He Met Asn Thr Ala Gly Ser Phe Lys Phe Ser Ser Asp Arg 
930 935 94Q 



acg ate cac gaa tac gec aaa gac ata tgg aat att aag caa gtg gaa 
Thr He His Glu Tyr Ala Lys Asp He Trp Asn lie Lys Gin Val Glu 
945 950 955 960 



ctt cca tga 
Leu Pro 



<210> 10 

<211> 962 

<212> PRT 

<213> Arabidopsis thai i ana 

<400> 10 

Met Asp Thr Met Arg He Ser Gly Val Ser Thr Gly Ala Glu Val Leu 
1 5 10 15 



He Gin Cys Asn Ser Leu Ser Ser Leu Val Ser Arg Arg Cys Asp Asp 
20 25 30 



Gly Lys Trp Arg Thr Arg Met Phe Pro Ala Arg Asn Arg Asp Leu Arg 
35 40 45 



2880 



2889 
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Pro Ser Pro Thr Arg Arg Ser Phe Leu Ser Val Lys Ser He Ser Ser 
50 55 60 



Glu Pro Lys Ala Lys Val Thr Asp Ala Val Leu Asp Ser Glu Gin Glu 
65 70 75 80 



Val Phe He Ser Ser Met Asn Pro Phe Ala Pro Asp Ala Ala Ser Val 
85 90 95 



Ala Ser Ser He Lys Tyr His Ala Glu Phe Thr Pro Leu Phe Ser Pro 
100 105 no 



Glu Lys Phe Glu Leu Pro Lys Ala Phe Phe Ala Thr Ala Gin Ser Val 
115 120 125 



Arg Asp Ala Leu He Met Asn Trp Asn Ala Thr Tyr Glu Tyr Tyr Asn 
130 135 ho 



Arg Val Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin 
145 150 155 160 
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Gly Arg Ala Leu Ser Asn Ala Val Gly Asn Leu Gly Leu Asn Ser Ala 
165 170 175 



Tyr Gly Asp Ala Leu Lys Arg Leu Gly Phe Asp Leu Glu Ser Val Ala 
180 185 190 



Ser Gin Glu Pro Asp Pro Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu 
195 200 205 



Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Tyr Pro Ala Trp 
210 215 220 



Gly Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He Thr 
225 230 235 240 



Lys Asp Gly Gin Glu Glu Ala Ala Glu Asp Trp Leu Glu Leu Ser Asn 
245 250 255 



Pro Trp Glu He Val Arg Asn Asp Val Ser Tyr Pro He Lys Phe Tyr 
260 265 270 
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Gly Lys Val Val Phe Gly Ser Asp Gly Lys Lys Arg Trp He Gly Gly 
275 280 285 



Glu Asp He Val Ala Val Ala Tyr Asp Val Pro He Pro Gly Tyr Lys 
290 295 300 



Thr Lys Thr Thr He Asn Leu Arg Leu Trp Ser Thr Lys Ala Pro Ser 
305 310 315 320 



Glu Asp Phe Asp Leu Ser Ser Tyr Asn Ser Gly Lys His Thr Glu Ala 
325 330 335 



Ala Glu Ala Leu Phe Asn Ala Glu Lys He Cys Phe Val Leu Tyr Pro 
340 345 350 



Gly Asp Glu Ser Thr Glu Gly Lys Ala Leu Arg Leu Lys Gin Gin Tyr 
355 360 365 



Thr Leu Cys Ser Ala Ser Leu Gin Asp He Val Ala Arg Phe Glu Thr 
370 375 380 



Arg Ser Gly Gly Asn Val Asn Trp Glu Glu Phe Pro Glu Lys Val Ah 
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385 



390 



395 



400 



Val Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu Met 
405 410 415 



Arg He Leu Met Asp Leu Lys Gly Leu Ser Trp Glu Asp Ala Trp Lys 
420 425 430 



He Thr Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu 
435 440 445 



Ala Leu Glu Lys Trp Ser Leu Glu Leu Met Glu Lys Leu Leu Pro Arg 
450 455 460 



His Val Glu He He Glu Lys He Asp Glu Glu Leu Val Arg Thr He 
465 470 475 480 



Val Ser Glu Tyr Gly Thr Ala Asp Pro Asp Leu Leu Glu Glu Lys Leu 
485 490 495 



Lys Ala Met Arg He Leu Glu Asn Val Glu Leu Pro Ser Ala Phe Ala 
500 505 510 
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Asp Val He Val Lys Pro Val Asn Lys Pro Val Thr Ala Lys Asp Ala 
515 520 525 



Gin Asn Gly Val Lys Thr Glu Gin Glu Glu Glu Lys Thr Ala Gly Glu 
530 535 540 



Glu Glu Glu Asp Glu Val He Pro Glu Pro Thr Val Glu Pro Pro Lys 
545 550 555 560 



Met Val Arg Met Ala Asn Leu Ala Val Val Gly Gly His Ala Val Asn 
565 570 575 



Gly Val Ala Glu He His Ser Glu lie Val Lys Gin Asp Val Phe Asn 
580 585 590 



Asp Phe Val Gin Leu Trp Pro Glu Lys Phe Gin Asn Lys Thr Asn Gly 
595 600 605 



Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn Pro Tyr Leu Ser Asp 
610 615 620 
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He He Thr Asn Trp He Gly Thr Glu Asp Trp Val Leu Asn Thr Glu 
625 630 635 640 



Lys Val Ala Glu Leu Arg Lys Phe Ala Asp Asn Glu Asp Leu Gin Ser 
645 650 655 



Glu Trp Arg Ala Ala Lys Lys Lys Asn Lys Leu Lys Val Val Ser Leu 
660 665 670 



He Lys Glu Arg Thr Gly Tyr Thr Val Ser Pro Asp Ala Met Phe Asp 
675 680 685 



He Gin He Lys Arg lie His Glu Tyr Lys Arg Gin Leu Leu Asn He 
690 695 700 



Leu Gly He Val Tyr Arg Tyr Lys Lys Met Lys Glu Met Ser Ala Ser 
705 710 715 720 



Glu Arg Glu Lys Ala Phe Val Pro Arg Val Cys He Phe Gly Gly Lys 
725 730 735 
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Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys Phe He Thr 
740 745 750 



Asp Val Ala Ser Thr He Asn His Asp Pro Glu He Gly Asp Leu Leu 
755 760 765 



Lys Val He Phe Val Pro Asp Tyr Asn Val Ser Val Ala Glu Leu Leu 
770 775 780 



He Pro Ala Ser Glu Leu Ser Gin His He Ser Thr Ala Gly Met Glu 
785 ™ 795 800 



Ala Ser Gly Thr Ser Asn Met Lys Phe Ser Met Asn Gly Cys Val Leu 
805 810 815 



He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly 
820 825 830 



Glu Glu Asn Phe Phe Leu Phe Gly Ala Lys Ala Asp Gin He Val Asn 
835 840 845 



Leu Arg Lys Glu Arg Ala Glu Gly Lys Phe Val Pro Asp Pro Thr Phe 
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850 



855 



860 



Glu Glu Val Lys Lys Phe Val Gly Ser Gly Val Phe Gly Ser Asn Ser 
865 870 875 880 



Tyr Asp Glu Leu He Gly Ser Leu Glu Gly Asn Glu Gly Phe Gly Arg 
885 8 9o 



895 ... 



Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr He Glu Cys 
9 °0 905 910 



Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys Arg Trp Thr Arg 
915 920 



925 



Met Ser He Met Asn Thr Ala Gly Ser Phe Lys Phe Ser Ser Asp Arg 
930 935 



940 



Thr He His Glu Tyr Ala Lys Asp lie Trp Asn He Lys Gin Val Glu 
945 950 



955 



960 



Leu Pro 
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<210> 11 

<211> 3088 

<212> DNA 

<213> Spinacia oleracea 



<220> 

<221> CDS 

<222> (57) . . (2972) 

<400> 11 

ggcacgaggt gtatcggagt cactcagagt cagagagatt attcaagaga tcaaca atg 59 

Met 
1 

gcg aca ttg cca tta tea tea aca aca cct tea ace gga aga aca gag 107 
Ala Thr Leu Pro Leu Ser Ser Thr Thr Pro Ser Thr Gly Arg Thr Glu 
5 10 is 

aat tgt ttc tct teg tac tat tea teg tea att tea cga gtt atg gaa 155 
Asn Cys Phe Ser Ser Tyr Tyr Ser Ser Ser lie Ser Arg Val Met Glu 
20 25 30 

ttt ggg tta aaa aac ggc tgt aat tec aag ctg ttg ttt tct tct gtc 203 
Phe Gly Leu Lys Asn Gly Cys Asn Ser Lys Leu Leu Phe Ser Ser Val 
35 40 45 



fcBSEif#2 004-3066892 
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aat tat aaa cct atg att atg aga ggt tea aga agg tgt ate gta att 
Asn Tyr Lys Pro Met He Met Arg Gly Ser Arg Arg Cys He Val He 
50 55 60 65 



^-v*: 192/ 



251 



aga aat gtg ttc agt gaa teg aag ccg aaa teg gag gaa ccg ate att 
Arg Asn Val Phe Ser Glu Ser Lys Pro Lys Ser Glu Glu Pro He He 
70 75 so 



299 



gaa caa gaa act cca age att ttg aac ccg ttg agt aac ttg agt cca 
Glu Gin Glu Thr Pro Ser He Leu Asn Pro Leu Ser Asn Leu Ser Pro 
85 90 



95 



347 



gat tct get tea agg caa tea agt att aaa tac cat gcg gag ttc act 
Asp Ser Ala Ser Arg Gin Ser Ser He Lys Tyr His Ala Glu Phe Thr 
100 105 



110 



395 



ccg ttg ttt get cca aat gac ttt tct ctt ccc aag get ttc ttc gec 
Pro Leu Phe Ala Pro Asn Asp Phe Ser Leu Pro Lys Ala Phe Phe Ala 
115 120 125 



443 



get gca cag agt gtt aga gat tea ctt att att aac tgg aat get act 
Ala Ala Gin Ser Val Arg Asp Ser Leu He He Asn Trp Asn Ala Thr 
130 135 



140 



145 



491 



tat gec cat tat gag aag atg aac atg aag caa get tat tat ttg tec 
Tyr Ala His Tyr Glu Lys Met Asn Met Lys Gin Ala Tyr Tyr Leu Ser 
150 155 



160 



539 



atg gaa ttt etc cag ggt aga gca ctg ttg aat gcg att ggg aat ttg 



587 
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Met Glu Phe Leu Gin Gly Arg Ala Leu Leu Asn Ala He Gly Asn Leu 
165 170 175 



193/ 



gaa eta acc gat get tat gga gat get ttg aaa aag ctt gga cac aat 
Glu Leu Thr Asp Ala Tyr Gly Asp Ala Leu Lys Lys Leu Gly His Asn 
180 185 190 



635 



ctg gaa get gta get tgt cag gaa cga gat get gca ctt gga aat ggg 
Leu Glu Ala Val Ala Cys Gin Glu Arg Asp Ala Ala Leu Gly Asn Gly 
195 200 205 



683 



ggt etc ggg agg etc get teg tgc ttt ctt gac tct etc get aca ttg 
Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu 
210 2 15 220 225 



731 



aat tat cct gca tgg ggt tat gga eta aga tac aag tat ggg tta ttc 
Asn Tyr Pro Ala Trp Gly Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu Phe 
230 235 



240 



779 



aag caa atg att acc aag gat ggt caa gaa gaa gtt get gag aat tgg 
Lys Gin Met He Thr Lys Asp Gly Gin Glu Glu Val Ala Glu Asn Trp 
245 250 



255 



827 



ctt gag att get aat cca tgg gaa ctt gtg aga aat gat gtt tec tat 
Leu Glu He Ala Asn Pro Trp Glu Leu Val Arg Asn Asp Val Ser Tyr 
260 265 



270 



875 



tea ata aaa ttt tat gga aag gtg gtt tct gga teg gat ggc aga agt 
Ser He Lys Phe Tyr Gly Lys Val Val Ser Gly Ser Asp Gly Arg Ser 



923 
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275 



280 



285 



cat tgg act ggg gga gag gat ate agg get gtt gee tat gat gtt cct 971 
His Trp Thr Gly Gly Glu Asp He Arg Ala Val Ala Tyr Asp Val Pro 

290 295 onn 

^ yD 300 305 

att cct ggg tat caa act aaa ace act att aat ctt cga ttg tgg tgt 1019 
He Pro Gly Tyr Gin Thr Lys Thr Thr lie Asn Leu Arg Leu Trp Cys 
310 315 320 

act act gta tea tct gaa gac ttt gac tta tct get ttt aat gcg ggg 1067 
Thr Thr Val Ser Ser Glu Asp Phe Asp Leu Ser Ala Phe Asn Ala Gly 
325 330 335 

gaa cac gec aaa gca aat gag get cgt gcg aat gcg gaa aag ate tgt 1115 
Glu His Ala Lys Ala Asn Glu Ala Arg Ala Asn Ala Glu Lys He Cys 
340 345 350 

age gta eta tac ccc ggg gat gaa tct atg gaa gga aag ate etc cgt 1163 
Ser Val Leu Tyr Pro Gly Asp Glu Ser Met Glu Gly Lys He Leu Arg 
355 360 365 



ctg aag caa caa tac acc eta tgt teg get tct ttg caa gac ate att 
Leu Lys Gin Gin Tyr Thr Leu Cys Ser Ala Ser Leu Gin Asp He He 
370 375 380 385 

tea caa ttt gaa agg aga tea ggg gaa cat gta aat tgg gaa gaa ttt 
Ser Gin Phe Glu Arg Arg Ser Gly Glu His Val Asn Trp Glu Glu Phe 
390 395 40Q 



1211 



1259 
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cca gag aag gtg get gtg cag atg aat gac act cat cca aca ttg tgt 
Pro Glu Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr Leu Cys 
405 410 415 



1307 



ata cca gaa ctg atg agg ata eta ata gat gta aaa gga ctt gee tgg 
He Pro Glu Leu Met Arg He Leu He Asp Val Lys Gly Leu Ala Trp 
420 425 430 



1355 



aag gaa get tgg aat ata acc caa aga act gtt gcg tat aca aat cat 
Lys Glu Ala Trp Asn He Thr Gin Arg Thr Val Ala Tyr Thr Asn His 
435 440 445 



1403 



act gtt ttg ccg gag gca ttg gag aaa tgg agt ttt gaa ctt atg caa 
Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Phe Glu Leu Met Gin 
450 455 460 465 



1451 



tec ttg ctt cct cga cat gtt gag att ata gag aaa ata gac gag gag 
Ser Leu Leu Pro Arg His Val Glu He He Glu Lys He Asp Glu Glu 
470 475 480 



1499 



eta gtt gat acc ate gtt tct gag tat ggt act gat gac ccc aaa ttg 
Leu Val Asp Thr He Val Ser Glu Tyr Gly Thr Asp Asp Pro Lys Leu 
485 490 495 



1547 



ctg atg gga aaa ctg aat gag ttg aga ata ctg gag aat ttt cat ctt 
Leu Met Gly Lys Leu Asn Glu Leu Arg He Leu Glu Asn Phe His Leu 
500 505 510 



1595 
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ccc agt teg gtt gec agt ata ate aag gat aaa att acc tgt caa gtc 
Pro Ser Ser Val Ala Ser He He Lys Asp Lys He Thr Cys Gin Val 
515 520 525 



1643 



gac gag gat aaa aaa att gaa att tct gat gaa gta gat gga eta gtt 
Asp Glu Asp Lys Lys He Glu He Ser Asp Glu Val Asp Gly Leu Val 
530 535 



540 



545 



1691 



gtt gta gag gaa agt gaa gaa ggt gat ata gag aaa cag gca gtg gaa 
Val Val Glu Glu Ser Glu Glu Gly Asp He Glu Lys Gin Ala Val Glu 
550 555 



560 



1739 



gag cca gtt cca aaa cca gca aag ttg gtt egg atg get aac ctt tgc 
Glu Pro Val Pro Lys Pro Ala Lys Leu Val Arg Met Ala Asn Leu Cys 
565 570 



575 



1787 



ata gtt ggg ggt cat gca gta aat ggg gtt gee gag att cat age caa 
He Val Gly Gly His Ala Val Asn Gly Val Ala Glu He His Ser Gin 
580 5 8 5 59Q 



1835 



ate gtg aag gaa caa gtt ttc cgt gac ttc ttc gag ttg tgg cca gag 
He Val Lys Glu Gin Val Phe Arg Asp Phe Phe Glu Leu Trp Pro Glu 
595 600 



605 



1883 



aaa ttt cag aac aaa aca aat ggg gtg act cca aga aga tgg ate egg 
Lys Phe Gin Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He Arg 
610 615 



620 



625 



1931 



ttt tgc aat cca gaa eta age agt ate tta aca aaa tgg att ggg tct 



1979 
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Phe Cys Asn Pro Glu Leu Ser Ser He Leu Thr Lys Trp He Gly Ser 
630 635 640 
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gac gac .tgg gtt ctt aac acc gaa aaa ctt gca gaa ctg cga aag ttt 
Asp Asp Trp Val Leu Asn Thr Glu Lys Leu Ala Glu Leu Arg Lys Phe 
645 650 655 



2027 



gca gat aat aaa gat ctt cac act gaa tgg atg gaa gca aaa egg aac 2075 
Ala Asp Asn Lys Asp Leu His Thr Glu Trp Met Glu Ala Lys Arg Asn 
660 665 



670 



aac aaa cag aag gtt gtt teg tta ate aaa gag aga aca ggt tac acg 
Asn Lys Gin Lys Val Val Ser Leu He Lys Glu Arg Thr Gly Tyr Thr 
675 680 685 



2123 



gtc age cca gat gca atg ttt gat att cag ate aag cgt att cat gaa 
Val Ser Pro Asp Ala Met Phe Asp He Gin He Lys Arg He His Glu 
690 695 700 705 



2171 



tac aag egg caa ctt atg aac ata ttg gga att gta tac cgc tac aaa 
Tyr Lys Arg Gin Leu Met Asn He Leu Gly He Val Tyr Arg Tyr Lys 
710 715 72Q 



2219 



aaa atg aaa gaa atg agt get gca gag agg aag gaa aaa tat gtt cca 
Lys Met Lys Glu Met Ser Ala Ala Glu Arg Lys Glu Lys Tyr Val Pro 
725 730 735 



2267 



aga gtt tgt ata ttc gga gga aaa get ttt gec aca tat gtg cag get 
Arg Val Cys He Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin Ala 



2315 
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740 



745 



750 



aaa aga ata gtg aaa ttt ate act gat gta gga get aca att aat cac 
Lys Arg He Val Lys Phe He Thr Asp Val Gly Ala Thr He Asn His 
755 760 765 



2363 



gat cct gaa att ggt gat eta ctg aag gtt gtg ttc ate ccc gat tac 

Asp Pro Glu He Gly Asp Leu Leu Lys Val Val Phe lie Pro Asp Tyr 

770 775 7qa 

uo 780 785 



2411 



aat gtt agt gtg get gag tta ttg ate cct gca agt gaa ctt tea cag 2459 
Asn Val Ser Val Ala Glu Leu Leu He Pro Ala Ser Glu Leu Ser Gin 
790 795 8Q0 

cat ata age act get ggg atg gag gca agt gga aca age aat atg aag 2507 
His He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys 
805 810 815 



ttt tea atg aat gga tgt ate tta att ggg ace eta gat ggt gee aat 
Phe Ser Met Asn Gly Cys He Leu He Gly Thr Leu Asp Gly Ala Asn 
820 8 25 830 



2555 



gtt gag att aga gaa gaa gtc gga gaa gat aac ttc ttt ctg ttt ggc 
Val Glu He Arg Glu Glu Val Gly Glu Asp Asn Phe Phe Leu Phe Gly 
835 840 845 



2603 



get cga gca cat gat att get ggc tta agg aag gaa aga get gag ggc 
Ala Arg Ala His Asp He Ala Gly Leu Arg Lys Glu Arg Ala Glu Gly 
850 855 860 865 



2651 



ffiliE# 2004-3066892 



#H 2003-173972 



: 199/ 



aag tat gtg ccg gac cca tgt ttt gaa gaa gta aag gag tat gtt aga 2699 
Lys Tyr Val Pro Asp Pro Cys Phe Glu Glu Val Lys Glu Tyr Val Arg 
870 875 880 

agt ggt gtc ttt ggt tea aac agt tat gat gaa ctg tta ggg tct tta 2747 
Ser Gly Val Phe Gly Ser Asn Ser Tyr Asp Glu Leu Leu Gly Ser Leu 
885 890 895 

gag gga aat gaa gga ttt gga cgt get gat tat ttc ctt gtg ggc aaa 2795 
Glu Gly Asn Glu Gly Phe Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys 
900 905 910 

gac ttc cct agt tat gta gaa tgc caa gaa caa gtt gac caa gca tat 2843 
Asp Phe Pro Ser Tyr Val Glu Cys Gin Glu Gin Val Asp Gin Ala Tyr 
915 920 925 

aga gat caa cag aaa tgg aca aga atg tea ate eta aat aca get ggt 2891 
Arg Asp Gin Gin Lys Trp Thr Arg Met Ser He Leu Asn Thr Ala Gly 
930 935 940 945 

tea ttc aag ttt age age gac cga acg att cat caa tat get aag gat 2939 
Ser Phe Lys Phe Ser Ser Asp Arg Thr He His Gin Tyr Ala Lys Asp 
950 955 960 

ata tgg aat ate cat cca gta aat ctg cca tga aattgaaaac aactggatgg 2992 
He Trp Asn He His Pro Val Asn Leu Pro 
965 970 
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ctcgccagag taaccatcat gctagaactc ttaaaagcgc ctctctctat atttttttta 3052 
atgaataatt ttggtcaaaa aaaaaaaaaa aaaaaa 3088 

<210> 12 
<211> 971 
<212> PRT 

<213> Spinacia oleracea 
<400> 12 

Met Ala Thr Leu Pro Leu Ser Ser Thr Thr Pro Ser Thr Gly Arg Thr 
15 10 15 

Glu Asn Cys Phe Ser Ser Tyr Tyr Ser Ser Ser He Ser Arg Val Met 
20 25 30 

Glu Phe Gly Leu Lys Asn Gly Cys Asn Ser Lys Leu Leu Phe Ser Ser 
35 40 45 

Val Asn Tyr Lys Pro Met He Met Arg Gly Ser Arg Arg Cys He Val 
50 55 60 

He Arg Asn Val Phe Ser Glu Ser Lys Pro Lys Ser Glu Glu Pro lie 
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80 



He Glu Gin Glu Thr Pro Ser He Leu Asn Pro Leu Ser Asn Leu Ser 
85 90 95 



Pro Asp Ser Ala Ser Arg Gin Ser Ser He Lys Tyr His Ala Glu Phe 
100 105 no 



Thr Pro Leu Phe Ala Pro Asn Asp Phe Ser Leu Pro Lys Ala Phe Phe 
115 120 125 



Ala Ala Ala Gin Ser Val Arg Asp Ser Leu He He Asn Trp Asn Ala 
130 135 140 



Thr Tyr Ala His Tyr Glu Lys Met Asn Met Lys Gin Ala Tyr Tyr Leu 
145 150 155 160 



Ser Met Glu Phe Leu Gin Gly Arg Ala Leu Leu Asn Ala He Gly Asn 
165 170 175 



Leu Glu Leu Thr Asp Ala Tyr Gly Asp Ala Leu Lys Lys Leu Gly His 
180 185 190 
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Asn Leu Glu Ala Val Ala Cys Gin Glu Arg Asp Ala Ala Leu Gly Asn 
195 200 205 



Gly Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr 
210 215 220 



Leu Asn Tyr Pro Ala Trp Gly Tyr Gly Leu Arg Tyr Lys Tyr Gly Leu 
225 230 235 240 



Phe Lys Gin Met He Thr Lys Asp Gly Gin Glu Glu Val Ala Glu Asn 
245 250 255 



Trp Leu Glu He Ala Asn Pro Trp Glu Leu Val Arg Asn Asp Val Ser 
260 265 270 



Tyr Ser He Lys Phe Tyr Gly Lys Val Val Ser Gly Ser Asp Gly Arg 
275 280 285 



Ser His Trp Thr Gly Gly Glu Asp He Arg Ala Val Ala Tyr Asp Val 
290 295 300 
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Pro He Pro Gly Tyr Gin Thr Lys Thr Thr He Asn Leu Arg Leu Trp 
305 310 315 320 



Cys Thr Thr Val Ser Ser Glu Asp Phe Asp Leu Ser Ala Phe Asn Ala 
325 330 335 



Gly Glu His Ala Lys Ala Asn Glu Ala Arg Ala Asn Ala Glu Lys He 
340 345 350 



Cys Ser Val Leu Tyr Pro Gly Asp Glu Ser Met Glu Gly Lys He Leu 
355 360 365 



Arg Leu Lys Gin Gin Tyr Thr Leu Cys Ser Ala Ser Leu Gin Asp He 
3 ?0 375 380 



He Ser Gin Phe Glu Arg Arg Ser Gly Glu His Val Asn Trp Glu Glu 
385 3 90 395 400 



Phe Pro Glu Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr Leu 
405 410 415 
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Cys He Pro Glu Leu Met Arg He Leu He Asp Val Lys Gly Leu Ala 
420 425 430 



Trp Lys Glu Ala Trp Asn He Thr Gin Arg Thr Val Ala Tyr Thr Asn 
435 440 445 



His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Phe Glu Leu Met 
450 455 460 



Gin Ser Leu Leu Pro Arg His Val Glu He He Glu Lys He Asp Glu 
465 470 475 480 



Glu Leu Val Asp Thr He Val Ser Glu Tyr Gly Thr Asp Asp Pro Lys 
485 490 495 



Leu Leu Met Gly Lys Leu Asn Glu Leu Arg He Leu Glu Asn Phe His 
500 505 510 



Leu Pro Ser Ser Val Ala Ser He He Lys Asp Lys He Thr Cys Gin 
515 520 525 



Val Asp Glu Asp Lys Lys lie Glu He Ser Asp Glu Val Asp Gly Leu 
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530 



535 



540 



Val Val Val Glu Glu Ser Glu Glu Gly Asp He Glu Lys Gin Ala Val 
545 550 555 560 



Glu Glu Pro Val Pro Lys Pro Ala Lys Leu Val Arg Met Ala Asn Leu 
565 570 575 



Cys He Val Gly Gly His Ala Val Asn Gly Val Ala Glu He His Ser 
580 585 590 



Gin He Val Lys Glu Gin Val Phe Arg Asp Phe Phe Glu Leu Trp Pro 
595 600 605 



Glu Lys Phe Gin Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He 
610 615 620 



Arg Phe Cys Asn Pro Glu Leu Ser Ser He Leu Thr Lys Trp He Gly 
625 630 635 640 



Ser Asp Asp Trp Val Leu Asn Thr Glu Lys Leu Ala Glu Leu Arg Lys 
645 650 655 
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Phe Ala Asp Asn Lys Asp Leu His Thr Glu Trp Met Glu Ala Lys Arg 
660 665 



670 



Asn Asn Lys Gin Lys Val Val Ser Leu He Lys Glu Arg Thr Gly Tyr 
675 680 685 



Thr Val Ser Pro Asp Ala Met Phe Asp He Gin He Lys Arg He His 
69 0 695 700 



Glu Tyr Lys Arg Gin Leu Met Asn lie Leu Gly He Val Tyr Arg Tyr 
705 710 715 



720 



Lys Lys Met Lys Glu Met Ser Ala Ala Glu Arg Lys Glu Lys Tyr Val 
725 730 735 



Pro Arg Val Cys He Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin 
740 745 750 



Ala Lys Arg He Val Lys Phe He Thr Asp Val Gly Ala Thr He Asn 
755 760 765 
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His Asp Pro Glu He Gly Asp Leu Leu Lys Val Val Phe He Pro Asp 
770 775 780 



Tyr Asn Val Ser Val Ala Glu Leu Leu He Pro Ala Ser Glu Leu Ser 
785 ™> 795 8 oo 



Gin His He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met 
805 810 815 



Lys Phe Ser Met Asn Gly Cys He Leu He Gly Thr Leu Asp Gly Ala 
820 825 830 



Asn Val Glu He Arg Glu Glu Val Gly Glu Asp Asn Phe Phe Leu Phe 
835 840 845 



Gly Ala Arg Ala His Asp He Ala Gly Leu Arg Lys Glu Arg Ala Glu 
850 855 860 



Gly Lys Tyr Val Pro Asp Pro Cys Phe Glu Glu Val Lys Glu Tyr Val 
865 870 875 



880 
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Arg Ser Gly Val Phe Gly Ser Asn Ser Tyr Asp Glu Leu Leu Gly Ser 
885 890 895 



Leu Glu Gly Asn Glu Gly Phe Gly Arg Ala Asp Tyr Phe Leu Val Gly 
900 905 910 



Lys Asp Phe Pro Ser Tyr Val Glu Cys Gin Glu Gin Val Asp Gin Ala 
915 920 925 



Tyr Arg Asp Gin Gin Lys Trp Thr Arg Met Ser He Leu Asn Thr Ala 
930 935 940 



Gly Ser Phe Lys Phe Ser Ser Asp Arg Thr He His Gin Tyr Ala Lys 
945 950 955 960 



Asp He Trp Asn He His Pro Val Asn Leu Pro 
965 970 



<210> 13 

<211> 2952 

<212> DNA 

<213> Zea mays 
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<220> 

<221> CDS 

<222> (1)..(2952) 



<400> 13 

ggc gac gac cac etc gec gec get gca get cgc cac cgc etc ccg ccc 
Gly Asp Asp His Leu Ala Ala Ala Ala Ala Arg His Arg Leu Pro Pro 
15 10 15 



gca cgc etc etc etc egg egg tgg egg ggt tct cct ccg egg gcg gtt 96 
Ala Arg Leu Leu Leu Arg Arg Trp Arg Gly Ser Pro Pro Arg Ala Val 
20 25 30 

ccg gag gtg ggg teg cgc egg gtc ggg gtc ggg gtc gag ggg cga ttg 144 
Pro Glu Val Gly Ser Arg Arg Val Gly Val Gly Val Glu Gly Arg Leu 
35 40 45 



cag egg egg gtg teg gcg cgc age gtg gcg age gat egg gac gtg caa 
Gin Arg Arg Val Ser Ala Arg Ser Val Ala Ser Asp Arg Asp Val Gin 
50 55 60 



192 



ggc ccc gtc teg ccc gcg gaa ggg ctt cca aat gtg eta aac tec ate 
Gly Pro Val Ser Pro Ala Glu Gly Leu Pro Asn Val Leu Asn Ser He 
65 70 75 80 



240 



ggc tea tct gee att gca tea aac ate aag cac cat gca gag ttc get 
Gly Ser Ser Ala lie Ala Ser Asn He Lys His His Ala Glu Phe Ala 
85 90 95 



288 
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ccc ttg ttc tct cca gat cac ttt tct ccc ctg aaa get tac cat gcg 
Pro Leu Phe Ser Pro Asp His Phe Ser Pro Leu Lys Ala Tyr His Ala 
100 105 no 



336 



act get aaa agt gtc ctt gat gcg ctg ctg ata aac tgg aat gcg aca 
Thr Ala Lys Ser Val Leu Asp Ala Leu Leu He Asn Trp Asn Ala Thr 
115 120 125 



384 



tat gat tat tac aac aaa atg aat gta aaa caa gca tat tac ctg tec 
Tyr Asp Tyr Tyr Asn Lys Met Asn Val Lys Gin Ala Tyr Tyr Leu Ser 
J 30 135 ho 



432 



atg gag ttt tta cag gga agg get etc aca aat get att ggc aat eta 
Met Glu Phe Leu Gin Gly Arg Ala Leu Thr Asn Ala He Gly Asn Leu 
145 150 155 i 6 o 



480 



gag att act ggt gaa tat gca gaa gca tta aaa caa ctt gga caa aac 
Glu He Thr Gly Glu Tyr Ala Glu Ala Leu Lys Gin Leu Gly Gin Asn 
165 170 175 



528 



ctg gag gat gtc get age cag gaa cca gat get gee ctg ggc aat ggt 
Leu Glu Asp Val Ala Ser Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly 
180 185 190 



576 



ggt tta ggc cgc ctg get tct tgt ttt ttg gat tct ttg gca aca tta 624 
Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu 
195 200 205 
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aat tat cca gca ttg gga tat gga ctt cgc tat gaa tat ggc etc ttt 
Asn Tyr Pro Ala Leu Gly Tyr Gly Leu Arg Tyr Glu Tyr Gly Leu Phe 
210 215 220 



211/ 



672 



aag cag ate ata aca aag gat ggt cag gag gag att get gag aat tgg 
Lys Gin He He Thr Lys Asp Gly Gin Glu Glu He Ala Glu Asn Trp 
225 230 235 



240 



720 



ctt gag atg gga tat cct tgg gag gtt gta aga aat gat gtc tct tat 
Leu Glu Met Gly Tyr Pro Trp Glu Val Val Arg Asn Asp Val Ser Tyr 
245 250 255 



768 



cct gtg aaa ttc tat ggt aaa gtg gtg gaa ggc act gat ggt agg aag 
Pro Val Lys Phe Tyr Gly Lys Val Val Glu Gly Thr Asp Gly Arg Lys 
260 265 



270 



816 



cac tgg att gga gga gaa aat ate aag get gtg gca cat gat gtc cct 
His Trp He Gly Gly Glu Asn lie Lys Ala Val Ala His Asp Val Pro 
275 280 285 



864 



att cct ggc tac aaa act aga act ace aat aat ctg cgt ctt tgg tea 
He Pro Gly Tyr Lys Thr Arg Thr Thr Asn Asn Leu Arg Leu Trp Ser 
290 295 



300 



912 



aca act gta cca gca caa gat ttt gac ttg gca get ttt aat tct gga 
Thr Thr Val Pro Ala Gin Asp Phe Asp Leu Ala Ala Phe Asn Ser Gly 
305 310 315 320 



960 



gat cat ace aag gca tat gaa get cat eta aac get aaa aag ata tgc 



1008 
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Asp His Thr Lys Ala Tyr Glu Ala His Leu Asn Ala Lys Lys He Cys 
325 330 335 
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cac ata ttg tat cct ggg gat gaa tea eta gag ggg aaa gtt etc cgc 
His He Leu Tyr Pro Gly Asp Glu Ser Leu Glu Gly Lys Val Leu Arg 
340 345 350 



1056 



ttg aag caa caa tat aca ttg tgt tea gee tea eta cag gac ate att 
Leu Lys Gin Gin Tyr Thr Leu Cys Ser Ala Ser Leu Gin Asp He He 
355 360 



365 



1104 



get cgt ttt gag agt aga get ggc gag tct etc aac tgg gag gac ttc 
Ala Arg Phe Glu Ser Arg Ala Gly Glu Ser Leu Asn Trp Glu Asp Phe 
370 375 



380 



1152 



ccc tec aaa gtt gca gtg cag atg aat gac act cat cca aca eta tgc 
Pro Ser Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr Leu Cys 
385 390 395 



400 



1200 



att cct gag tta atg aga ata ctg atg gat gtt aag gga tta age tgg 
He Pro Glu Leu Met Arg He Leu Met Asp Val Lys Gly Leu Ser Trp 
405 410 415 



1248 



agt gag gca tgg agt att aca gaa aga ace gtg gca tac act aac cat 
Ser Glu Ala Trp Ser He Thr Glu Arg Thr Val Ala Tyr Thr Asn His 
420 425 



430 



1296 



aca gtg ctt cct gaa get eta gag aag tgg age ttg gac ata atg cag 1344 
Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Leu Asp He Met Gin 
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aaa ctt tta cct cga cat gtt gag ata ata gaa aca att gat gaa gag 1392 
Lys Leu Leu Pro Arg His Val Glu He He Glu Thr He Asp Glu Glu 
450 455 460 

ctg ata aac aac ata gtc tea aaa tat gga acc aca gat act gaa ctg 1440 
Leu He Asn Asn He Val Ser Lys Tyr Gly Thr Thr Asp Thr Glu Leu 
465 470 475 480 

ttg aaa aag aag ctg aaa gag atg aga att ctg gat aat gtt gac ctt 1488 
Leu Lys Lys Lys Leu Lys Glu Met Arg He Leu Asp Asn Val Asp Leu 
485 490 495 

cca get tec att tec caa eta ttt gtt aaa ccc aaa gac aaa aag gaa 1536 
Pro Ala Ser He Ser Gin Leu Phe Val Lys Pro Lys Asp Lys Lys Glu 
500 505 510 

tct cct get aaa tea aag caa aag tta ctt gtt aaa tct ttg gag act 1584 
Ser Pro Ala Lys Ser Lys Gin Lys Leu Leu Val Lys Ser Leu Glu Thr 
515 520 525 

att gtt gag gtt gag gag aaa act gag ttg gaa gag gag gcg gag gtt 1632 
He Val Glu Val Glu Glu Lys Thr Glu Leu Glu Glu Glu Ala Glu Val 
530 535 540 

eta tct gag ata gag gag gaa aaa ctt gaa tct gaa gaa gta gag gca 1680 
Leu Ser Glu He Glu Glu Glu Lys Leu Glu Ser Glu Glu Val Glu Ala 
545 550 555 560 



tHIE# 2004-3066892 



#M 2003-173972 



^-v> : 214/ 



gaa gaa gcg agt tct gag gat gag tta gat cca ttt gta aag tct gat 
Glu Glu Ala Ser Ser Glu Asp Glu Leu Asp Pro Phe Val Lys Ser Asp 
565 570 575 



1728 



cct aag tta cca aga gtt gtc cga atg gca aac etc tgt gtt gtt ggt 
Pro Lys Leu Pro Arg Val Val Arg Met Ala Asn Leu Cys Val Val Gly 
580 585 590 



1776 



ggg cat tea gta aat ggt gta get gaa att cac agt gaa att gtg aaa 
Gly His Ser Val Asn Gly Val Ala Glu He His Ser Glu He Val Lys 
595 600 605 



1824 



cag gat gtg ttc aac age ttc tat gag atg tgg cca act aaa ttt cag 
Gin Asp Val Phe Asn Ser Phe Tyr Glu Met Trp Pro Thr Lys Phe Gin 
610 615 620 



1872 



aat aaa aca aat gga gtg act ccc agg cgt tgg ate egg ttt tgt aat 
Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn 
625 630 635 640 



1920 



cct gca tta agt gca tta att tea aag tgg att ggt tct gat gac tgg 
Pro Ala Leu Ser Ala Leu He Ser Lys Trp lie Gly Ser Asp Asp Trp 
645 650 655 



1968 



gtg ctt aat aca gac aaa ctg gca gaa ctg aag aag ttt get gat aat 
Val Leu Asn Thr Asp Lys Leu Ala Glu Leu Lys Lys Phe Ala Asp Asn 
660 665 670 



2016 
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gaa gat ctg cat tea gag tgg cgt get get aag aag get aac aaa atg 2064 
Glu Asp Leu His Ser Glu Trp Arg Ala Ala Lys Lys Ala Asn Lys Met 
675 680 685 

aag gtt att tct ctt ata agg gag aag aca gga tat att gtc agt cca 2112 
Lys Val He Ser Leu He Arg Glu Lys Thr Gly Tyr He Val Ser Pro 
690 695 700 

gat gca atg ttt gat gtg cag gtg aaa agg ata cat gaa tat aag egg 2160 
Asp Ala Met Phe Asp Val Gin Val Lys Arg He His Glu Tyr Lys Arg 
705 710 715 720 

cag ctg eta aat ate ctt gga att gtc tac cgc tac aag aag atg aaa 2208 
Gin Leu Leu Asn He Leu Gly He Val Tyr Arg Tyr Lys Lys Met Lys 
725 730 735 

gaa atg age aca gaa gaa aga gca aag age ttt gtt cca agg gta tgc 2256 
Glu Met Ser Thr Glu Glu Arg Ala Lys Ser Phe Val Pro Arg Val Cys 
740 745 750 

ata ttc ggt ggg aaa gca ttt gee aca tat ata cag gca aaa agg ate 2304 
He Phe Gly Gly Lys Ala Phe Ala Thr Tyr He Gin Ala Lys Arg He 
755 760 765 

gtt aaa ttt att aca gat gtg gca get acc gtg aac cat gat tea gac 2352 
Val Lys Phe He Thr Asp Val Ala Ala Thr Val Asn His Asp Ser Asp 
770 775 780 

att gga gat ttg ttg aag gtc gta ttt gtt cca gac tat aat gtt agt 2400 
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He Gly Asp Leu Leu Lys Val Val Phe Val Pro Asp Tyr Asn Val Ser 
785 790 795 goo 
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gtt gcc gag gca eta att cct gec agt gaa ttg tea cag cat ate agt 
Val Ala Glu Ala Leu He Pro Ala Ser Glu Leu Ser Gin His He Ser 
805 810 815 



2448 



act get gga atg gaa get agt ggg acc agt aac atg aag ttt gca atg 
Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met 
820 825 



830 



2496 



aac ggt tgc att ctt att gga act tta gat ggt gca aat gtg gag ate 
Asn Gly Cys He Leu He Gly Thr Leu Asp Gly Ala Asn Val Glu He 
835 840 845 



2544 



aga gag gag gtt gga gaa gaa aac ttt ttc ctt ttt ggt gca gag gca 
Arg Glu Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Glu Ala 
850 855 



860 



2592 



cat gaa att get ggt ttg egg aaa gaa aga gcc gag gga aag ttt gtg 
His Glu lie Ala Gly Leu Arg Lys Glu Arg Ala Glu Gly Lys Phe Val 
865 870 



875 



880 



2640 



cct gac cca aga ttt gag gag gtt aag gaa ttt gtc cgc agt ggt gtc 
Pro Asp Pro Arg Phe Glu Glu Val Lys Glu Phe Val Arg Ser Gly Val 
885 890 



895 



2688 



ttt ggg act tac age tat gat gaa ttg atg ggg tct ttg gaa gga aat 
Phe Gly Thr Tyr Ser Tyr Asp Glu Leu Met Gly Ser Leu Glu Gly Asn 



2736 



mmW2 004-3066892 



#M 2003-173972 
900 905 



s<-V : 217/ 

910 



gaa ggt tac gga cgt gca gat tat ttc ctt gtt ggc aag gac ttc ccc 2784 
Glu Gly Tyr Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro 
915 920 925 

age tat att gaa tgc caa gaa aaa gtt gat gag gcg tac cga gat cag 2832 
Ser Tyr He Glu Cys Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin 
930 935 940 



aag tta tgg aca agg atg tct ate etc aac acg get ggc tea tec aag 2880 
Lys Leu Trp Thr Arg Met Ser He Leu Asn Thr Ala Gly Ser Ser Lys 
945 950 955 960 



ttc age age gat agg acg att cat gag tac gec aag gat ate tgg gat 
Phe Ser Ser Asp Arg Thr He His Glu Tyr Ala Lys Asp He Trp Asp 
965 970 975 



2928 



ate age cct gec ate ctt ccc tag 
He Ser Pro Ala He Leu Pro 
980 



2952 



<210> 14 

<211> 983 

<212> PRT 

<213> Zea mays 

<400> 14 
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Gly Asp Asp His Leu Ala Ala Ala Ala Ala Arg His Arg Leu Pro Pro 
1 5 10 15 



Ala Arg Leu Leu Leu Arg Arg Trp Arg Gly Ser Pro Pro Arg Ala Val 
20 25 30 



Pro Glu Val Gly Ser Arg Arg Val Gly Val Gly Val Glu Gly Arg Leu 
35 40 45 



Gin Arg Arg Val Ser Ala Arg Ser Val Ala Ser Asp Arg Asp Val Gin 
50 55 60 



Gly Pro Val Ser Pro Ala Glu Gly Leu Pro Asn Val Leu Asn Ser He 
65 70 75 80 



Gly Ser Ser Ala He Ala Ser Asn He Lys His His Ala Glu Phe Ala 
85 90 95 



Pro Leu Phe Ser Pro Asp His Phe Ser Pro Leu Lys Ala Tyr His Ala 
100 105 HO 
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Thr Ala Lys Ser Val Leu Asp Ala Leu Leu He Asn Trp Asn Ala Thr 
115 120 125 



Tyr Asp Tyr Tyr Asn Lys Met Asn Val Lys Gin Ala Tyr Tyr Leu Ser 
130 135 140 



Met Glu Phe Leu Gin Gly Arg Ala Leu Thr Asn Ala He Gly Asn Leu 
145 150 155 i 6 o 



Glu He Thr Gly Glu Tyr Ala Glu Ala Leu Lys Gin Leu Gly Gin Asn 
165 170 175 



Leu Glu Asp Val Ala Ser Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly 
180 185 190 



Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu 
195 200 205 



Asn Tyr Pro Ala Leu Gly Tyr Gly Leu Arg Tyr Glu Tyr Gly Leu Phe 
210 215 220 



Lys Gin He He Thr Lys Asp Gly Gin Glu Glu He Ala Glu Asn Trp 
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225 



230 



235 



240 



Leu Glu Met Gly Tyr Pro Trp Glu Val Val Arg Asn Asp Val Ser Tyr 
245 250 255 



Pro Val Lys Phe Tyr Gly Lys Val Val Glu Gly Thr Asp Gly Arg Lys 
260 265 270 



His Trp He Gly Gly Glu Asn He Lys Ala Val Ala His Asp Val Pro 
275 280 285 



He Pro Gly Tyr Lys Thr Arg Thr Thr Asn Asn Leu Arg Leu Trp Ser 
290 295 300 



Thr Thr Val Pro Ala Gin Asp Phe Asp Leu Ala Ala Phe Asn Ser Gly 
305 31 » 315 320 



Asp His Thr Lys Ala Tyr Glu Ala His Leu Asn Ala Lys Lys He Cys 
325 330 



335 



His He Leu Tyr Pro Gly Asp Glu Ser Leu Glu Gly Lys Val Leu Arg 
340 345 



350 
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Leu Lys Gin Gin Tyr Thr Leu Cys Ser Ala Ser Leu Gin Asp He He 
355 360 3 6 5 



Ala Arg Phe Glu Ser Arg Ala Gly Glu Ser Leu Asn Trp Glu Asp Phe 
370 375 380 



Pro Ser Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr Leu Cys 
385 390 395 400 



He Pro Glu Leu Met Arg lie Leu Met Asp Val Lys Gly Leu Ser Trp 
405 410 415 



Ser Glu Ala Trp Ser He Thr Glu Arg Thr Val Ala Tyr Thr Asn His 
420 425 430 



Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Leu Asp He Met Gin 
435 440 445 



Lys Leu Leu Pro Arg His Val Glu He He Glu Thr He Asp Glu Glu 
450 455 460 
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Leu He Asn Asn He Val Ser Lys Tyr Gly Thr Thr Asp Thr Glu Leu 
465 470 475 480 



Leu Lys Lys Lys Leu Lys Glu Met Arg He Leu Asp Asn Val Asp Leu 
485 490 495 



Pro Ala Ser He Ser Gin Leu Phe Val Lys Pro Lys Asp Lys Lys Glu 
500 505 510 



Ser Pro Ala Lys Ser Lys Gin Lys Leu Leu Val Lys Ser Leu Glu Thr 
515 520 525 



He Val Glu Val Glu Glu Lys Thr Glu Leu Glu Glu Glu Ala Glu Val 
530 535 54 0 



Leu Ser Glu lie Glu Glu Glu Lys Leu Glu Ser Glu Glu Val Glu Al 
545 550 555 



a 
560 



Glu Glu Ala Ser Ser Glu Asp Glu Leu Asp Pro Phe Val Lys Ser Asp 
565 570 575 
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Pro Lys Leu Pro Arg Val Val Arg Met Ala Asn Leu Cys Val Val Gly 
580 585 590 



Gly His Ser Val Asn Gly Val Ala Glu He His Ser Glu He Val Lys 
595 600 605 



Gin Asp Val Phe Asn Ser Phe Tyr Glu Met Trp Pro Thr Lys Phe Gin 
610 615 620 



Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn 
625 630 635 640 



Pro Ala Leu Ser Ala Leu He Ser Lys Trp He Gly Ser Asp Asp Trp 
645 650 655 



Val Leu Asn Thr Asp Lys Leu Ala Glu Leu Lys Lys Phe Ala Asp Asn 
660 665 670 



Glu Asp Leu His Ser Glu Trp Arg Ala Ala Lys Lys Ala Asn Lys Met 
675 680 685 



Lys Val He Ser Leu He Arg Glu Lys Thr Gly Tyr He Val Ser Pro 
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690 



695 



700 



Asp Ala Met Phe Asp Val Gin Val Lys Arg He His Glu Tyr Lys Arg 
705 710 715 720 



Gin Leu Leu Asn He Leu Gly He Val Tyr Arg Tyr Lys Lys Met Lys 
725 730 735 



Glu Met Ser Thr Glu Glu Arg Ala Lys Ser Phe Val Pro Arg Val Cys 
740 745 750 



He Phe Gly Gly Lys Ala Phe Ala Thr Tyr He Gin Ala Lys Arg He 
755 760 765 



Val Lys Phe He Thr Asp Val Ala Ala Thr Val Asn His Asp Ser Asp 
770 775 780 



He Gly Asp Leu Leu Lys Val Val Phe Val Pro Asp Tyr Asn Val Ser 
785 790 795 800 



Val Ala Glu Ala Leu He Pro Ala Ser Glu Leu Ser Gin His He Ser 
805 810 815 
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Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met 
820 825 830 



Asn Gly Cys He Leu He Gly Thr Leu Asp Gly Ala Asn Val Glu He 
835 840 845 



Arg Glu Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Glu Ala 
850 855 860 



His Glu He Ala Gly Leu Arg Lys Glu Arg Ala Glu Gly Lys Phe Val 
865 870 875 880 



Pro Asp Pro Arg Phe Glu Glu Val Lys Glu Phe Val Arg Ser Gly Val 
885 890 895 



Phe Gly Thr Tyr Ser Tyr Asp Glu Leu Met Gly Ser Leu Glu Gly Asn 
900 905 910 



Glu Gly Tyr Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro 
915 920 925 
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Ser Tyr He Glu Cys Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin 
930 935 94Q 



Lys Leu Trp Thr Arg Met Ser He Leu Asn Thr Ala Gly Ser Ser Lys 
945 950 955 960 



Phe Ser Ser Asp Arg Thr He His Glu Tyr Ala Lys Asp He Trp Asp 
965 970 975 



He Ser Pro Ala He Leu Pro 
980 



<210> 15 

<211> 3141 

<212> DNA 

<213> Oryza sativa 



<220> 

<221> CDS 

<222> (2).. (2788) 

<400> 15 

g egg age gtg gcg age gat egg ggc gtg cag ggg teg gtg teg ccc gag 49 
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Arg Ser Val Ala Ser Asp Arg Gly Val Gin Gly Ser Val Ser Pro Glu 
1 5 10 15 



gaa gag att tea agt gtg eta aat tec ate gat tec tct acc att gca 
Glu Glu He Ser Ser Val Leu Asn Ser He Asp Ser Ser Thr He Ala 
20 25 30 



97 



tea aac att aag cac cat gcg gag ttc aca cca gta ttc tct cca gag 
Ser Asn He Lys His His Ala Glu Phe Thr Pro Val Phe Ser Pro Glu 
35 40 45 - 



145 



cac ttt tea cct ctg aag get tac cat gca act get aaa agt gtt ctt 
His Phe Ser Pro Leu Lys Ala Tyr His Ala Thr Ala Lys Ser Val Leu 
50 55 60 



193 



gat act ctg ata atg aac tgg aat gca aca tat gac tat tac gac aga 
Asp Thr Leu He Met Asn Trp Asn Ala Thr Tyr Asp Tyr Tyr Asp Arg 
65 70 75 80 



241 



aca aat gtg aag caa gcg tat tac ctg tec atg gag ttt tta cag gga 
Thr Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly 
85 90 95 



289 



aga get etc act aat gee gtt ggt aac ctt gag eta act gga caa tac 
Arg Ala Leu Thr Asn Ala Val Gly Asn Leu Glu Leu Thr Gly Gin Tyr 
100 105 HO 



337 



gca gaa gca eta caa caa ctt gga cac age eta gag gat gtt get acc 
Ala Glu Ala Leu Gin Gin Leu Gly His Ser Leu Glu Asp Val Ala Thr 



385 
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cag gag cca gat get gec ctt ggg aat ggt ggt eta ggc egg tta get 
Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala 
130 135 140 



433 



tec tgt ttc ttg gat tct ctg gca ace eta aat tat cca gca tgg gga 
Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala Trp Gly 
14 5 150 155 160 



481 



tat gga ctt cga tac aaa cat ggc etc ttt aag caa ate ata acg aag 
Tyr Gly Leu Arg Tyr Lys His Gly Leu Phe Lys Gin He He Thr Lys 
165 170 175 



529 



gat ggt cag gag gag gta get gaa aat tgg etc gag atg gga aat cct 
Asp Gly Gin Glu Glu Val Ala Glu Asn Trp Leu Glu Met Gly Asn Pro 
180 185 190 



577 



tgg gag att gta aga ace gat gtc tec tat cct gtg aag ttc tat ggt 
Trp Glu He Val Arg Thr Asp Val Ser Tyr Pro Val Lys Phe Tyr Gly 
195 200 205 



625 



aaa gtg gtt gaa ggc act gat ggg agg atg cac tgg att gga gga gaa 
Lys Val Val Glu Gly Thr Asp Gly Arg Met His Trp He Gly Gly Glu 
210 215 220 



673 



aat ate aag gtt gtt get cat gat ate cct att cct ggc tac aag act 
Asn He Lys Val Val Ala His Asp He Pro He Pro Gly Tyr Lys Thr 
22 5 230 235 240 



721 
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aaa act acc aac aat ctt cgt ctt tgg tea aca aca gtg cca tea caa 
Lys Thr Thr Asn Asn Leu Arg Leu Trp Ser Thr Thr Val Pro Ser Gin 
245 250 255 



769 



gat ttc gat ttg gaa get ttt aat get gga gat cat gca agt gca tat 
Asp Phe Asp Leu Glu Ala Phe Asn Ala Gly Asp His Ala Ser Ala Tyr 
260 265 270 



817 



gaa get cat eta aat get gaa aag ata tgt cac gta ctg tat cct ggg 
Glu Ala His Leu Asn Ala Glu Lys He Cys His Val Leu Tyr Pro Gly 
275 280 285 



865 



gac gaa tea cca gag ggg aaa gtt ctt cgc ctg aag caa caa tat aca 
Asp Glu Ser Pro Glu Gly Lys Val Leu Arg Leu Lys Gin Gin Tyr Thr 
290 295 300 



913 



tta tgc tea gee tea eta cag gat att att get cgt ttc gag agg aga 
Leu Cys Ser Ala Ser Leu Gin Asp He He Ala Arg Phe Glu Arg Arg 
305 310 315 320 



961 



get ggt gat tct etc age tgg gag gac ttc ccc tct aaa gtt gca gtg 
Ala Gly Asp Ser Leu Ser Trp Glu Asp Phe Pro Ser Lys Val Ala Val 
325 330 335 



1009 



cag atg aat gac act cac cca aca ctg tgc att cct gag ttg atg aga 
Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu Met Arg 
340 345 350 



1057 
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ata ttg att gat gtt aaa ggg tta age tgg aat gag get tgg agt ate 
He Leu He Asp Val Lys Gly Leu Ser Trp Asn Glu Ala Trp Ser He 
355 360 365 



1105 



aca gaa aga act gtg gca tac aca aac cac acg gtg ctt cct gaa get 
Thr Glu Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala 
370 375 380 



1153 



ctg gag aag tgg age ttg gac ata atg cag aaa ctt ctt cct egg cat 
Leu Glu Lys Trp Ser Leu Asp He Met Gin Lys Leu Leu Pro Arg His 
385 390 395 400 



1201 



gtt gaa ate ata gaa aaa att gat ggg gag ctg atg aac ate att ate 
Val Glu He He Glu Lys He Asp Gly Glu Leu Met Asn He He He 
405 410 415 



1249 



tea aaa tac gga aca gaa gat act tea ctg tta aaa aag aag att aaa 
Ser Lys Tyr Gly Thr Glu Asp Thr Ser Leu Leu Lys Lys Lys He Lys 
420 425 430 



1297 



gaa atg aga ate tta gac aac att gac eta cca gat tct att gee aaa 
Glu Met Arg He Leu Asp Asn He Asp Leu Pro Asp Ser He Ala Lys 



1345 



435 



440 



445 



eta ttt gtg aaa cca aaa gag aaa aaa gaa tct cct get aaa ttg aaa 
Leu Phe Val Lys Pro Lys Glu Lys Lys Glu Ser Pro Ala Lys Leu Lys 
450 455 460 



1393 
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gag aaa ttg ctt gtc aaa tct ctg gag cct agt gtt gtg gtt gag gag 
Glu Lys Leu Leu Val Lys Ser Leu Glu Pro Ser Val Val Val Glu Glu 
465 470 475 480 



1441 



aaa act gtg tec aaa gta gag ata aac gag gac tct gag gag gtg gag 
Lys Thr Val Ser Lys Val Glu He Asn Glu Asp Ser Glu Glu Val Glu 
485 490 495 



1489 



gta gac tct gaa gaa gtt gtg gag gca gaa aac gag gac tct gag gat 
Val Asp Ser Glu Glu Val Val Glu Ala Glu Asn Glu Asp Ser Glu Asp 
500 505 510 



1537 



gag tta gat cca ttt gta aaa tea gat cct aaa tta cct aga gtt gtc 
Glu Leu Asp Pro Phe Val Lys Ser Asp Pro Lys Leu Pro Arg Val Val 
515 520 525 



1585 



cga atg get aac ctt tgt gtt gtt ggt ggg cat teg gtt aat ggt gtg 
Arg Met Ala Asn Leu Cys Val Val Gly Gly His Ser Val Asn Gly Val 
530 535 540 



1633 



get gcg att cac age gag att gtg aaa gaa gat gta ttc aac age ttt 
Ala Ala He His Ser Glu He Val Lys Glu Asp Val Phe Asn Ser Phe 
545 550 555 560 



1681 



tat gag atg tgg ccc get aaa ttt caa aat aaa aca aat gga gtg act 
Tyr Glu Met Trp Pro Ala Lys Phe Gin Asn Lys Thr Asn Gly Val Thr 
565 570 575 



1729 
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cct aga cgt tgg att egg ttt tgt aat cct gaa tta agt gca ate att 1777 
Pro Arg Arg Trp He Arg Phe Cys Asn Pro Glu Leu Ser Ala He He 
580 585 



590 



tea aaa tgg ata gga tct gat gat tgg gtt ttg aac act gat aaa ctt 
Ser Lys Trp He Gly Ser Asp Asp Trp Val Leu Asn Thr Asp Lys Leu 
595 600 



605 



1825 



get gaa tta aag aag ttt get gat gat gag gat ctg caa tea gaa tgg 
Ala Glu Leu Lys Lys Phe Ala Asp Asp Glu Asp Leu Gin Ser Glu Trp 
610 615 620 



1873 



cgt get get aaa aag get aac aag gtg aag gtt gtt tct etc ata aga 
Arg Ala Ala Lys Lys Ala Asn Lys Val Lys Val Val Ser Leu He Arg 
625 630 635 640 



1921 



gaa aaa aca gga tat ate gtc agt cca gat gca atg ttt gac gtt cag 
Glu Lys Thr Gly Tyr He Val Ser Pro Asp Ala Met Phe Asp Val Gin 
645 650 655 



1969 



gtg aaa agg ate cat gag tat aag cga cag ctg eta aat ate ctt gga 
Val Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn He Leu Gly 
660 665 



670 



2017 



att gtc tac cgc tac aag aag atg aaa gaa atg agt gca aaa gac aga 
He Val Tyr Arg Tyr Lys Lys Met Lys Glu Met Ser Ala Lys Asp Arg 
675 680 



685 



2065 



ata aat age ttt gtt cca agg gta tgc ata ttt ggt ggg aaa gca ttt 



2113 
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He Asn Ser Phe Val Pro Arg Val Cys He Phe Gly Gly Lys Ala Phe 
690 695 700 



gcc act tac gta cag gca aag agg ata gtg aag ttt att aca gat gtt 
Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys Phe He Thr Asp Val 
705 710 715 



720 



2161 



gca get act gta aat cat gat cca gaa att gga gat eta ttg aag gtt 
Ala Ala Thr Val Asn His Asp Pro Glu He Gly Asp Leu Leu Lys Val 
72 5 730 735 



2209 



gta ttt att cca gat tat aat gtt agt gtt get gag gcg eta ate cct 
Val Phe He Pro Asp Tyr Asn Val Ser Val Ala Glu Ala Leu He Pro 
740 745 750 



2257 



gcc agt gaa ttg tct cag cat ate agt act get gga atg gaa get agt 
Ala Ser Glu Leu Ser Gin His He Ser Thr Ala Gly Met Glu Ala Ser 
755 760 765 



2305 



gga acc age aac atg aag ttt gca atg aat gga tgt ate ctt att gga 
Gly Thr Ser Asn Met Lys Phe Ala Met Asn Gly Cys He Leu He Gly 
770 775 780 



2353 



act ttg gat ggt get aat gtg gaa ate aga gag gag gtt gga gag gaa 
Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly Glu Glu 
785 790 795 800 



2401 



aac ttt ttc ctt ttt ggt get gag gca cat gaa att get ggt tta agg 
Asn Phe Phe Leu Phe Gly Ala Glu Ala His Glu He Ala Gly Leu Arg 



2449 
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805 



810 



815 



aaa gag aga gcc cag gga aag ttt gtg cct gac cca aga ttc gaa gag 
Lys Glu Arg Ala Gin Gly Lys Phe Val Pro Asp Pro Arg Phe Glu Glu 
820 825 830 



2497 



gtt aag aga ttt gtc cgc agt ggg gtc ttt gga act tac aac tac gat 
Val Lys Arg Phe Val Arg Ser Gly Val Phe Gly Thr Tyr Asn Tyr Asp 
835 840 845 



2545 



gac ttg atg ggt tct ctg gaa gga aat gaa ggt tat ggg cgt gca gac 
Asp Leu Met Gly Ser Leu Glu Gly Asn Glu Gly Tyr Gly Arg Ala Asp 
850 855 860 



2593 



tat ttt ctt gtt ggt aaa gat ttc ccc age tac att gaa tgc cag gag 
Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr He Glu Cys Gin Glu 
865 870 875 880 



2641 



aag gtt gat aaa gca tac cgc gat cag aaa eta tgg aca agg atg tea 
Lys Val Asp Lys Ala Tyr Arg Asp Gin Lys Leu Trp Thr Arg Met Ser 
885 890 895 



2689 



ate etc aac aca gcc agt tec tec aag ttc aac age gac egg acg att 
He Leu Asn Thr Ala Ser Ser Ser Lys Phe Asn Ser Asp Arg Thr He 
900 905 910 



2737 



cac gag tac gcc aag gac ate tgg gac ate aag cct gtc ate ctg ccc 
His Glu Tyr Ala Lys Asp He Trp Asp He Lys Pro Val He Leu Pro 
915 920 925 



2785 
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tag acaggcaagg caagcactag ccactccctg ccagcgacct tcagagctaa 2838 

ggtgcgcgca accggtgatg cgatgacagc atctgcctcc cagctctcct tggcaggaag 2898 

gtttcgcttt gctcccagtt ttgagtagac agaagcaagt tcagttcagg cttcgataaa 2958 

acgctggaac tatgcaaatt gtagccgtgt tgcctagcct ggaacaccct tgttttacct 3018 • 

gtaatgtgta gcagcctctg ctgatcagct catgtgctat atggaattct gaagtgaaac 3078 

catagttaaa agggatcggt tagtggcaaa aaaaaaaaga aaaaaaaaaa aaaaaaaaaa 3138 



aaa 



3141 



<210> 16 

<211> 928 

<212> PRT 

<213> Oryza sativa 

<400> 16 

Arg Ser Val Ala Ser Asp Arg Gly Val Gin Gly Ser Val Ser Pro Glu 
15 10 15 



Glu Glu He Ser Ser Val Leu Asn Ser He Asp Ser Ser Thr He Ala 
20 25 30 
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Ser Asn He Lys His His Ala Glu Phe Thr Pro Val Phe Ser Pro Glu 
35 40 45 



His Phe Ser Pro Leu Lys Ala Tyr His Ala Thr Ala Lys Ser Val Leu 
50 55 60 



Asp Thr Leu He Met Asn Trp Asn Ala Thr Tyr Asp Tyr Tyr Asp Arg 
65 70 75 80 



Thr Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly 
85 90 95 



Arg Ala Leu Thr Asn Ala Val Gly Asn Leu Glu Leu Thr Gly Gin Tyr 
100 105 no 



Ala Glu Ala Leu Gin Gin Leu Gly His Ser Leu Glu Asp Val Ala Thr 
H5 120 125 



Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala 
130 135 140 
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Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala Trp Gly 
145 150 155 



160 



Tyr Gly Leu Arg Tyr Lys His Gly Leu Phe Lys Gin He He Thr Lys 
165 170 175 



Asp Gly Gin Glu Glu Val Ala Glu Asn Trp Leu Glu Met Gly Asn Pro 
180 i 8 5 19Q 



Trp Glu He Val Arg Thr Asp Val Ser Tyr Pro Val Lys Phe Tyr Gly 
195 200 205 



Lys Val Val Glu Gly Thr Asp Gly Arg Met His Trp He Gly Gly Glu 
210 215 220 



Asn He Lys Val Val Ala His Asp He Pro He Pro Gly Tyr Lys Thr 
225 230 



235 



240 



Lys Thr Thr Asn Asn Leu Arg Leu Trp Ser Thr Thr Val Pro Ser Gin 
245 250 255 
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Asp Phe Asp Leu Glu Ala Phe Asn Ala Gly Asp His Ala Ser Ala Tyr 
260 265 270 



Glu Ala His Leu Asn Ala Glu Lys He Cys His Val Leu Tyr Pro Gly 
275 280 285 



Asp Glu Ser Pro Glu Gly Lys Val Leu Arg Leu Lys Gin Gin Tyr Thr 
290 295 300 



Leu Cys Ser Ala Ser Leu Gin Asp He He Ala Arg Phe Glu Arg Arg 
305 310 315 320 



Ala Gly Asp Ser Leu Ser Trp Glu Asp Phe Pro Ser Lys Val Ala Val 
325 330 335 



Gin Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu Met Arg 
340 345 350 



He Leu He Asp Val Lys Gly Leu Ser Trp Asn Glu Ala Trp Ser He 
355 360 365 



Thr Glu Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ah 
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370 



375 



380 



Leu Glu Lys Trp Ser Leu Asp He Met Gin Lys Leu Leu Pro Arg His 
385 390 395 400 



Val Glu He He Glu Lys He Asp Gly Glu Leu Met Asn He He He 
405 410 415 



Ser Lys Tyr Gly Thr Glu Asp Thr Ser Leu Leu Lys Lys Lys He Lys 
420 425 430 



Glu Met Arg He Leu Asp Asn He Asp Leu Pro Asp Ser He Ala Lys 
435 440 445 



Leu Phe Val Lys Pro Lys Glu Lys Lys Glu Ser Pro Ala Lys Leu Lys 
450 455 460 



Glu Lys Leu Leu Val Lys Ser Leu Glu Pro Ser Val Val Val Glu Glu 
465 470 475 480 



Lys Thr Val Ser Lys Val Glu He Asn Glu Asp Ser Glu Glu Val Glu 
485 490 495 
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Val Asp Ser Glu Glu Val Val Glu Ala Glu Asn Glu Asp Ser Glu Asp 
500 505 510 



Glu Leu Asp Pro Phe Val Lys Ser Asp Pro Lys Leu Pro Arg Val Val 
515 520 525 



Arg Met Ala Asn Leu Cys Val Val Gly Gly His Ser Val Asn Gly Val 
530 535 540 



Ala Ala He His Ser Glu He Val Lys Glu Asp Val Phe Asn Ser Phe 
545 550 555 560 



Tyr Glu Met Trp Pro Ala Lys Phe Gin Asn Lys Thr Asn Gly Val Thr 
565 570 575 



Pro Arg Arg Trp He Arg Phe Cys Asn Pro Glu Leu Ser Ala He He 
580 585 590 



Ser Lys Trp He Gly Ser Asp Asp Trp Val Leu Asn Thr Asp Lys Leu 
595 600 605 
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Ala Glu Leu Lys Lys Phe Ala Asp Asp Glu Asp Leu Gin Ser Glu Trp 
610 615 620 



Arg Ala Ala Lys Lys Ala Asn Lys Val Lys Val Val Ser Leu He Arg 
625 630 635 



640 



Glu Lys Thr Gly Tyr He Val Ser Pro Asp Ala Met Phe Asp Val Gin 
645 650 655 



Val Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn He Leu Gly 
660 665 670 



He Val Tyr Arg Tyr Lys Lys Met Lys Glu Met Ser Ala Lys Asp Arg 
675 680 685 



He Asn Ser Phe Val Pro Arg Val Cys He Phe Gly Gly Lys Ala Phe 
690 695 700 



Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys Phe He Thr Asp Val 
705 710 



715 



720 
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Ala Ala Thr Val Asn His Asp Pro Glu He Gly Asp Leu Leu Lys Val 
725 730 735 



Val Phe He Pro Asp Tyr Asn Val Ser Val Ala Glu Ala Leu He Pro 
740 745 750 



Ala Ser Glu Leu Ser Gin His He Ser Thr Ala Gly Met Glu Ala Ser 
755 760 765 



Gly Thr Ser Asn Met Lys Phe Ala Met Asn Gly Cys He Leu He Gly 
770 775 780 



Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly Glu Glu 
78 5 790 795 800 



Asn Phe Phe Leu Phe Gly Ala Glu Ala His Glu He Ala Gly Leu Arg 
805 810 815 



Lys Glu Arg Ala Gin Gly Lys Phe Val Pro Asp Pro Arg Phe Glu Glu 
820 825 830 



Val Lys Arg Phe Val Arg Ser Gly Val Phe Gly Thr Tyr Asn Tyr Asp 
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Asp Leu Met Gly Ser Leu Glu Gly Asn Glu Gly Tyr Gly Arg Ala Asp 
850 855 860 

Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr He Glu Cys Gin Glu 
865 8 70 875 880 

Lys Val Asp Lys Ala Tyr Arg Asp Gin Lys Leu Trp Thr Arg Met Ser 
885 890 895 

He Leu Asn Thr Ala Ser Ser Ser Lys Phe Asn Ser Asp Arg Thr He 
900 905 910 

His Glu Tyr Ala Lys Asp He Trp Asp He Lys Pro Val He Leu Pro 
915 920 925 

<210> 17 

<211> 2856 

<212> DNA 

<213> Oryza sativa 
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<220> 

<221> CDS 

<222> (1)..(2856) 

<400> 17 

atg gcg acc gcc teg gcg ccg ctg cag ctg gec acc gcg tec egg ccg 48 
Met Ala Thr Ala Ser Ala Pro Leu Gin Leu Ala Thr Ala Ser Arg Pro 
1 5 10 15 

etc ccc gtc ggc gtc ggc tgc ggc gga gga gga ggc ggg ggg etc cac 96 
Leu Pro Val Gly Val Gly Cys Gly Gly Gly Gly Gly Gly Gly Leu His 
20 25 30 

gtg ggt ggt gcc cgc ggc ggg ggc gcg gca ccg gcg egg egg egg ctg 144 
Val Gly Gly Ala Arg Gly Gly Gly Ala Ala Pro Ala Arg Arg Arg Leu 
35 40 45 

gcg gtg egg age gtg gcg age gat egg ggc gtg cag ggg teg gtg teg 192 
Ala Val Arg Ser Val Ala Ser Asp Arg Gly Val Gin Gly Ser Val Ser 
50 55 60 

ccc gag gaa gag att tea agt gtg eta aat tec ate gat tec tct acc 240 
Pro Glu Glu Glu He Ser Ser Val Leu Asn Ser He Asp Ser Ser Thr 
65 70 75 80 

att gca tea aac att aag cac cat gcg gag ttc aca cca gta ttc tct 288 
He Ala Ser Asn He Lys His His Ala Glu Phe Thr Pro Val Phe Ser 
85 90 95 
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cca gag cac ttt tea cct ctg aag get tac cat gca act get aaa agt 
Pro Glu His Phe Ser Pro Leu Lys Ala Tyr His Ala Thr Ala Lys Ser 
100 105 110 



336 



gtt ctt gat act ctg ata atg aac tgg aat gca aca tat gac tat tac 
Val Leu Asp Thr Leu He Met Asn Trp Asn Ala Thr Tyr Asp Tyr Tyr 
115 120 125 



384 



gac aga aca aat gtg aag caa gcg tat tac ctg tec atg gag ttt tta 
Asp Arg Thr Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu 
I 30 135 140 



432 



cag gga aga get etc act aat gec gtt ggt aac ctt gag eta act gga 
Gin Gly Arg Ala Leu Thr Asn Ala Val Gly Asn Leu Glu Leu Thr Gly 
145 250 155 i 6 o 



480 



caa tac gca gaa gca eta caa caa ctt gga cac age eta gag gat gtt 
Gin Tyr Ala Glu Ala Leu Gin Gin Leu Gly His Ser Leu Glu Asp Val 
165 170 175 



528 



get acc cag gag cca gat get gec ctt ggg aat ggt ggt eta ggc egg 
Ala Thr Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg 
180 185 190 



576 



tta get tec tgt ttc ttg gat tct ctg gca acc eta aat tat cca gca 624 
Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala 
195 200 205 

tgg gga tat gga ctt cga tac aaa cat ggc etc ttt aaa gca aat cat 672 
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Trp Gly Tyr Gly Leu Arg Tyr Lys His Gly Leu Phe Lys Ala Asn His 
210 215 220 



acg aag gat ggt cag gag gag gta get gaa aat tgg etc gag atg gga 
Thr Lys Asp Gly Gin Glu Glu Val Ala Glu Asn Trp Leu Glu Met Gly 
225 230 235 240 



720 



aat cct tgg gag att gta aga ace gat gtc tec tat cct gtg aag ttc 
Asn Pro Trp Glu He Val Arg Thr Asp Val Ser Tyr Pro Val Lys Phe 
24 5 250 255 



768 



tat ggt aaa gtg gtt gaa ggc act gat ggg agg atg cac tgg att gga 
Tyr Gly Lys Val Val Glu Gly Thr Asp Gly Arg Met His Trp He Gly 
260 265 270 



816 



gga gaa aat ate aag gtt gtt get cat gat ate cct att cct ggc tac 
Gly Glu Asn He Lys Val Val Ala His Asp He Pro He Pro Gly Tyr 
2 ?5 280 285 



864 



aag act aaa act acc aac aat ctt cgt ctt tgg tea aca aca gtg cca 
Lys Thr Lys Thr Thr Asn Asn Leu Arg Leu Trp Ser Thr Thr Val Pro 
2 90 295 300 



912 



tea caa gat ttc gat ttg gaa get ttt aat get gga gat cat gca agt 
Ser Gin Asp Phe Asp Leu Glu Ala Phe Asn Ala Gly Asp His Ala Ser 
305 310 315 320 



960 



gca tat gaa get cat eta aat get gaa aag cct cac tac agg gat att 
Ala Tyr Glu Ala His Leu Asn Ala Glu Lys Pro His Tyr Arg Asp He 



1008 
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325 



330 



335 



att get cgt ttc gag agg aga get ggt gat tct etc age tgg gag gac 
He Ala Arg Phe Glu Arg Arg Ala Gly Asp Ser Leu Ser Tip Glu Asp 
340 345 350 



1056 



ttc ccc tct aaa gtt gca gtg cag atg aat gac act cac cca aca ctg 
Phe Pro Ser Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr Leu 
355 360 365 



1104 



tgc att cct gag ttg atg aga ata ttg att gat gtt aaa ggg tta age 
Cys He Pro Glu Leu Met Arg He Leu He Asp Val Lys Gly Leu Ser 
370 375 380 



1152 



tgg aat gag get tgg agt ate aca gaa aga act gtg gca tac aca aac 
Trp Asn Glu Ala Trp Ser He Thr Glu Arg Thr Val Ala Tyr Thr Asn 
385 390 395 400 



1200 



cac acg gtg ctt cct gaa get ctg gag aag tgg age ttg gac ata atg 
His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Leu Asp He Met 
405 410 415 



1248 



cag aaa ctt ctt cct egg cat gtt gaa ate ata gaa aaa att gat ggg 
Gin Lys Leu Leu Pro Arg His Val Glu He He Glu Lys He Asp Gly 
420 425 430 



1296 



gag ctg atg aac ate att ate tea aaa tac gga aca gaa gat act tea 
Glu Leu Met Asn He He He Ser Lys Tyr Gly Thr Glu Asp Thr Ser 
435 440 445 



1344 
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ctg tta aaa aag aag att aaa gaa atg aga ate tta gac aac att gac 1392 
Leu Leu Lys Lys Lys He Lys Glu Met Arg He Leu Asp Asn lie Asp 
450 455 460 

eta cca gat tct att gec aaa eta ttt gtg aaa cca aaa gag aaa aaa 1440 
Leu Pro Asp Ser He Ala Lys Leu Phe Val Lys Pro Lys Glu Lys Lys 
465 470 475 480 

gaa tct cct get aaa ttg aaa gag aaa ttg ctt gtc aaa tct ctg gag 1488 
Glu Ser Pro Ala Lys Leu Lys Glu Lys Leu Leu Val Lys Ser Leu Glu 
485 490 495 

cct agt gtt gtg gtt gag gag aaa act gtg tec aaa gta gag ata aac 1536 
Pro Ser Val Val Val Glu Glu Lys Thr Val Ser Lys Val Glu He Asn 
500 505 510 

gag gac tct gag gag gtg gag gta gac tct gaa gaa gtt gtg gag gca 1584 
Glu Asp Ser Glu Glu Val Glu Val Asp Ser Glu Glu Val Val Glu Ala 
515 520 525 

gaa aac gag gac tct gag gat gag tta gat cca ttt gta aaa tea gat 1632 
Glu Asn Glu Asp Ser Glu Asp Glu Leu Asp Pro Phe Val Lys Ser Asp 
530 535 540 

cct aaa tta cct aga gtt gtc cga atg get aac ctt tgt gtt gtt ggt 1680 
Pro Lys Leu Pro Arg Val Val Arg Met Ala Asn Leu Cys Val Val Gly 
54 5 550 555 560 
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ggg cat teg gtt aat ggt gtg get gcg att cac age gag att gtg aaa 
Gly His Ser Val Asn Gly Val Ala Ala He His Ser Glu He Val Lys 
565 570 575 



1728 



gaa gat gta ttc aac age ttt tat gag atg tgg ccc get aaa ttt caa 1776 
Glu Asp Val Phe Asn Ser Phe Tyr Glu Met Trp Pro Ala Lys Phe Gin 
580 585 590 



aat aaa aca aat gga gtg act cct aga cgt tgg att egg ttt tgt aat 
Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn 
595 600 605 



1824 



cct gaa tta agt gca ate att tea aaa tgg ata gga tct gat gat tgg 
Pro Glu Leu Ser Ala He lie Ser Lys Trp He Gly Ser Asp Asp Trp 
610 615 620 



1872 



gtt ttg aac act gat aaa ctt get gaa tta aag aag ttt get gat gat 
Val Leu Asn Thr Asp Lys Leu Ala Glu Leu Lys Lys Phe Ala Asp Asp 
625 630 635 



640 



1920 



gag gat ctg caa tea gaa tgg cgt get get aaa aag get aac aag gtg 
Glu Asp Leu Gin Ser Glu Trp Arg Ala Ala Lys Lys Ala Asn Lys Val 
645 650 655 



1968 



aag gtt gtt tct etc ata aga gaa aaa aca gga tat ate gtc agt cca 
Lys Val Val Ser Leu He Arg Glu Lys Thr Gly Tyr He Val Ser Pro 
660 665 670 



2016 



gat gca atg ttt gac gtt cag gtg aaa agg ate cat gag tat aag cga 



2064 
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Asp Ala Met Phe Asp Val Gin Val Lys Arg He His Glu Tyr Lys Arg 
675 680 685 

cag ctg eta aat ate ctt gga att gtc tac cgc tac aag aag atg aaa 2112 
Gin Leu Leu Asn He Leu Gly He Val Tyr Arg Tyr Lys Lys Met Lys 
690 695 700 



gaa atg agt gca aaa gac aga ata aat age ttt gtt cca agg gta tgc 
Glu Met Ser Ala Lys Asp Arg He Asn Ser Phe Val Pro Arg Val Cys 
705 710 715 



720 



2160 



ata ttt ggt ggg aaa gca ttt gee act tac gta cag gca aag agg ata 
He Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He 
725 730 735 



2208 



gtg aag ttt att aca gat gtt gca get act gta aat cat gat cca gaa 
Val Lys Phe He Thr Asp Val Ala Ala Thr Val Asn His Asp Pro Glu 
740 745 750 



2256 



att gga gat eta ttg aag gtt gta ttt att cca gat tat aat gtt agt 
He Gly Asp Leu Leu Lys Val Val Phe He Pro Asp Tyr Asn Val Ser 
755 760 765 



2304 



gtt get gag gcg eta ate cct gee agt gaa ttg tct cag cat ate agt 
Val Ala Glu Ala Leu He Pro Ala Ser Glu Leu Ser Gin His He Ser 
770 775 780 



2352 



act get gga atg gaa get agt gga ace age aac atg aag ttt gca atg 
Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met 



2400 
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800 
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aat gga tgt ate ctt att gga act ttg gat ggt get aat gtg gaa ate 
Asn Gly Cys He Leu He Gly Thr Leu Asp Gly Ala Asn Val Glu He 
805 810 815 



2448 



aga gag gag gtt gga gag gaa aac ttt ttc ctt ttt ggt get gag gca 
Arg Glu Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Glu Ala 
820 825 830 



2496 



cat gaa att get ggt tta agg aaa gag aga gec cag gga aag ttt gtg 
His Glu He Ala Gly Leu Arg Lys Glu Arg Ala Gin Gly Lys Phe Val 
835 840 845 



2544 



cct gac cca aga ttc gaa gag gtt aag aga ttt gtc cgc agt ggg gtc 
Pro Asp Pro Arg Phe Glu Glu Val Lys Arg Phe Val Arg Ser Gly Val 
850 855 860 



2592 



ttt gga act tac aac tac gat gac ttg atg ggt tct ctg gaa gga aat 
Phe Gly Thr Tyr Asn Tyr Asp Asp Leu Met Gly Ser Leu Glu Gly Asn 
865 87 0 875 880 



2640 



gaa ggt tat ggg cgt gca gac tat ttt ctt gtt ggt aaa gat ttc ccc 
Glu Gly Tyr Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro 
885 890 895 



2688 



age tac att gaa tgc cag gag aag gtt gat aaa gca tac cgc gat cag 
Ser Tyr He Glu Cys Gin Glu Lys Val Asp Lys Ala Tyr Arg Asp Gin 
900 905 910 



2736 
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aaa eta tgg aca agg atg tea ate etc aac aca gec agt tec tec aag 2784 
Lys Leu Trp Thr Arg Met Ser He Leu Asn Thr Ala Ser Ser Ser Lys 
915 920 925 

ttc aac age gac egg acg att cac gag tac gee aag gac ate tgg gac 2832 
Phe Asn Ser Asp Arg Thr He His Glu Tyr Ala Lys Asp He Trp Asp 
930 935 940 

ate aag cct gtc ate ctg ccc tag 2856 
He Lys Pro Val He Leu Pro 
945 950 



<210> 18 

<211> 951 

<212> PRT 

<213> Oryza sativa 

<400> 18 

Met Ala Thr Ala Ser Ala Pro Leu Gin Leu Ala Thr Ala Ser Arg Pro 
1 5 10 15 



Leu Pro Val Gly Val Gly Cys Gly Gly Gly Gly Gly Gly Gly Leu His 
20 25 30 
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Val Gly Gly Ala Arg Gly Gly Gly Ala Ala Pro Ala Arg Arg Arg Leu 
35 40 45 



Ala Val Arg Ser Val Ala Ser Asp Arg Gly Val Gin Gly Ser Val Ser 
50 55 60 



Pro Glu Glu Glu He Ser Ser Val Leu Asn Ser He Asp Ser Ser Thr 
65 7 0 75 80 



He Ala Ser Asn lie Lys His His Ala Glu Phe Thr Pro Val Phe Ser 
85 90 95 



Pro Glu His Phe Ser Pro Leu Lys Ala Tyr His Ala Thr Ala Lys Ser 
100 105 no 



Val Leu Asp Thr Leu lie Met Asn Trp Asn Ala Thr Tyr Asp Tyr Tyr 
115 120 125 



Asp Arg Thr Asn Val Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu 
130 135 140 



Gin Gly Arg Ala Leu Thr Asn Ala Val Gly Asn Leu Glu Leu Thr Gly 
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254/ 

160 



Gin Tyr Ala Glu Ala Leu Gin Gin Leu Gly His Ser Leu Glu Asp Val 
165 170 175 



Ala Thr Gin Glu Pro Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg 
180 185 190 



Leu Ala Ser Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala 
195 200 205 



Trp Gly Tyr Gly Leu Arg Tyr Lys His Gly Leu Phe Lys Ala Asn His 
210 215 220 



Thr Lys Asp Gly Gin Glu Glu Val Ala Glu Asn Trp Leu Glu Met Gly 
225 230 235 240 



Asn Pro Trp Glu He Val Arg Thr Asp Val Ser Tyr Pro Val Lys Phe 
245 250 255 



Tyr Gly Lys Val Val Glu Gly Thr Asp Gly Arg Met His Trp He Gly 
260 265 270 
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Gly Glu Asn He Lys Val Val Ala His Asp He Pro lie Pro Gly Tyr 
275 280 285 



Lys Thr Lys Thr Thr Asn Asn Leu Arg Leu Trp Ser Thr Thr Val Pro 
290 295 300 



Ser Gin Asp Phe Asp Leu Glu Ala Phe Asn Ala Gly Asp His Ala Ser 
305 31( > 315 320 



Ala Tyr Glu Ala His Leu Asn Ala Glu Lys Pro His Tyr Arg Asp Il< 
325 330 335 



He Ala Arg Phe Glu Arg Arg Ala Gly Asp Ser Leu Ser Trp Glu Asp 
340 345 350 



Phe Pro Ser Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr Leu 
355 360 365 



Cys He Pro Glu Leu Met Arg He Leu He Asp Val Lys Gly Leu Ser 
370 375 380 
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Trp Asn Glu Ala Trp Ser He Thr Glu Arg Thr Val Ala Tyr Thr Asn 
385 390 395 400 



His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Leu Asp He Met 
405 410 415 



Gin Lys Leu Leu Pro Arg His Val Glu He He Glu Lys He Asp Gly 
420 425 430 



Glu Leu Met Asn He He He Ser Lys Tyr Gly Thr Glu Asp Thr Ser 
435 440 445 



Leu Leu Lys Lys Lys He Lys Glu Met Arg He Leu Asp Asn He Asp 
450 455 460 



Leu Pro Asp Ser He Ala Lys Leu Phe Val Lys Pro Lys Glu Lys Lys 
465 470 475 480 



Glu Ser Pro Ala Lys Leu Lys Glu Lys Leu Leu Val Lys Ser Leu Glu 
485 490 495 
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Pro Ser Val Val Val Glu Glu Lys Thr Val Ser Lys Val Glu He Asn 
500 505 510 



Glu Asp Ser Glu Glu Val Glu Val Asp Ser Glu Glu Val Val Glu Ala 
515 520 525 



Glu Asn Glu Asp Ser Glu Asp Glu Leu Asp Pro Phe Val Lys Ser Asp 
530 535 540 



Pro Lys Leu Pro Arg Val Val Arg Met Ala Asn Leu Cys Val Val Gly 
545 550 555 560 



Gly His Ser Val Asn Gly Val Ala Ala He His Ser Glu He Val Lys 
565 570 575 



Glu Asp Val Phe Asn Ser Phe Tyr Glu Met Trp Pro Ala Lys Phe Gin 
580 585 590 



Asn Lys Thr Asn Gly Val Thr Pro Arg Arg Trp lie Arg Phe Cys Asn 
595 600 605 



Pro Glu Leu Ser Ala He lie Ser Lys Trp lie Gly Ser Asp Asp Trp 
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610 



615 



620 



Val Leu Asn Thr Asp Lys Leu Ala Glu Leu Lys Lys Phe Ala Asp Asp 
625 630 635 640 



Glu Asp Leu Gin Ser Glu Trp Arg Ala Ala Lys Lys Ala Asn Lys Val 
645 650 655 



Lys Val Val Ser Leu He Arg Glu Lys Thr Gly Tyr He Val Ser Pro 
660 665 670 



Asp Ala Met Phe Asp Val Gin Val Lys Arg He His Glu Tyr Lys Arg 
675 680 685 



Gin Leu Leu Asn He Leu Gly He Val Tyr Arg Tyr Lys Lys Met Lys 
690 695 700 



Glu Met Ser Ala Lys Asp Arg He Asn Ser Phe Val Pro Arg Val Cys 
705 710 715 720 



He Phe Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He 
725 730 735 
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Val Lys Phe He Thr Asp Val Ala Ala Thr Val Asn His Asp Pro Glu 
740 745 



750 



He Gly Asp Leu Leu Lys Val Val Phe He Pro Asp Tyr Asn Val Ser 
755 760 7 6 5 



Val Ala Glu Ala Leu He Pro Ala Ser Glu Leu Ser Gin His He Ser 
770 775 7 8 o 



Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met 
785 790 795 goo 



Asn Gly Cys He Leu He Gly Thr Leu Asp Gly Ala Asn Val Glu Il< 
805 810 8 i5 



Arg Glu Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Glu Ala 
820 825 830 



His Glu He Ala Gly Leu Arg Lys Glu Arg Ala Gin Gly Lys Phe Val 
835 840 845 
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Pro Asp Pro Arg Phe Glu Glu Val Lys Arg Phe Val Arg Ser Gly Val 
850 855 860 



Phe Gly Thr Tyr Asn Tyr Asp Asp Leu Met Gly Ser Leu Glu Gly Asn 
865 870 875 880 

Glu Gly Tyr Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro 
885 890 895 

Ser Tyr He Glu Cys Gin Glu Lys Val Asp Lys Ala Tyr Arg Asp Gin 
900 905 910 



Lys Leu Trp Thr Arg Met Ser He Leu Asn Thr Ala Ser Ser Ser Lys 
915 920 925 



Phe Asn Ser Asp Arg Thr He His Glu Tyr Ala Lys Asp He Trp Asp 
930 935 940 



He Lys Pro Val He Leu Pro 
945 950 
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<210> 19 

<211> 2856 

<212> DNA 

<213> Triticum aestivum 



<220> 

<221> CDS 

<222> (58) . . (2556) 

<400> 19 

cgccacctcc cccgcacaca ccgagtgctc gtgctcgacg caattcccca ccccgcg 57 

atg agt gcg gcg gac aag gtg aag ccg gcg gcc age ccc gcg teg gag 105 
Met Ser Ala Ala Asp Lys Val Lys Pro Ala Ala Ser Pro Ala Ser Glu 
15 10 15 

gac ccc tec gcc ate gcc ggc aac ate tec tac cac gcg cag tac age 153 
Asp Pro Ser Ala He Ala Gly Asn He Ser Tyr His Ala Gin Tyr Ser 
20 25 30 

ccc cac ttc teg ccg etc gcc ttc ggc ccc gag cag gcc ttc tac gcc 201 
Pro His Phe Ser Pro Leu Ala Phe Gly Pro Glu Gin Ala Phe Tyr Ala 
35 40 45 

acc gcc gag age gtc cgc gac cac etc etc cag aga tgg aac gac acc 249 
Thr Ala Glu Ser Val Arg Asp His Leu Leu Gin Arg Trp Asn Asp Thr 
50 55 6Q 



ffiSE#2 004-3066892 



Wm 2003-173972 



262/ 



tac ctg cat ttc cac aag acg gat ccc aag cag acc tac tac etc tec 
Tyr Leu His Phe His Lys Thr Asp Pro Lys Gin Thr Tyr Tyr Leu Ser 
65 70 



75 



80 



297 



atg gag tac ctg cag ggc cgc gcg etc acc aac gec gtc ggc aac etc 
Met Glu Tyr Leu Gin Gly Arg Ala Leu Thr Asn Ala Val Gly Asn Leu 
85 90 



95 



345 



gee ate acc ggc gee tac get gac gec ctg aag aag ttc ggc tac gag 
Ala He Thr Gly Ala Tyr Ala Asp Ala Leu Lys Lys Phe Gly Tyr Glu 
100 105 



110 



393 



etc gag gee ate get gga cag gag aga gat gcg get ctg gga aat ggt 
Leu Glu Ala He Ala Gly Gin Glu Arg Asp Ala Ala Leu Gly Asn Gly 

120 125 



115 



441 



ggc ttg ggc agg ctt gca tct tgc ttt ttg gat tea atg gca acg ctg 
Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu 
130 135 



140 



489 



aac ttg cct tct tgg ggc tat ggc ctt cgt tac cgt tat ggc ctg ttc 
Asn Leu Pro Ser Trp Gly Tyr Gly Leu Arg Tyr Arg Tyr Gly Leu Phe 
i4 5 150 



155 



160 



537 



aag cag cgc att gee aag gaa gga caa gaa gaa ate get gaa gat tgg 
Lys Gin Arg He Ala Lys Glu Gly Gin Glu Glu lie Ala Glu Asp Trp 
165 170 



175 



ctt gat aag ttt age cca tgg gag att gtc agg cat gat gtt gta tac 



585 



633 
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cca ate aga ttt ttc ggc cat gtc gag att teg cca gat gga aag egg 
Pro He Arg Phe Phe Gly His Val Glu He Ser Pro Asp Gly Lys Arg 
195 200 205 



681 



cca 



aaa tgg gec ggt gga gaa gtt ctg aac get tta gec tat gat gtg 
Lys Trp Ala Gly Gly Glu Val Leu Asn Ala Leu Ala Tyr Asp Val Pro 
210 215 220 



729 



att cct ggg tac aag aca aaa aat gca ate agt ctt cgc ctt tgg gat 
He Pro Gly Tyr Lys Thr Lys Asn Ala He Ser Leu Arg Leu Trp Asp 
225 230 235 



240 



777 



gca aca get act get gag gat ttc aac tta ttt cag ttc aat gat ggc 
Ala Thr Ala Thr Ala Glu Asp Phe Asn Leu Phe Gin Phe Asn Asp Gly 
245 250 255 



825 



cag tat gag tea get get caa ctt cac teg agg gca cag cag ata tgt 
Gin Tyr Glu Ser Ala Ala Gin Leu His Ser Arg Ala Gin Gin He Cys 
260 265 



270 



873 



get gtt etc tat ccc ggt gat get aca gaa gaa ggg aag ctt ctg aga 
Ala Val Leu Tyr Pro Gly Asp Ala Thr Glu Glu Gly Lys Leu Leu Arg 
275 280 285 



921 



tta aag cag cag tat ttc ctt tgc age gca tea ctt cag gat att att 
Leu Lys Gin Gin Tyr Phe Leu Cys Ser Ala Ser Leu Gin Asp He lie 



969 
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290 



295 



300 



ttc aga ttt aaa gaa aga aaa get gac aga gtt tea ggg aag tgg agt 
Phe Arg Phe Lys Glu Arg Lys Ala Asp Arg Val Ser Gly Lys Trp Ser 
305 310 315 320 



1017 



gag ttc cct tec aaa gtt get gtt caa atg aat gac act cat cca act 
Glu Phe Pro Ser Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr 
325 330 335 



1065 



ctt gec att cct gag eta atg agg ttg ctt atg gac gtg gag gga ctt 
Leu Ala He Pro Glu Leu Met Arg Leu Leu Met Asp Val Glu Gly Leu 
340 345 350 



1113 



ggt tgg gac gaa gee tgg get gtc aca aat aag acg gtt get tac ace 
Gly Trp Asp Glu Ala Trp Ala Val Thr Asn Lys Thr Val Ala Tyr Thr 
355 360 365 



1161 



aat cac acg gtt ctt cct gaa get ctt gag aaa tgg tea cag get gta 
Asn His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Gin Ala Val 
370 375 380 



1209 



atg aag aaa ttg ctt cca cgt cac atg gaa ate att gag gaa att gac 
Met Lys Lys Leu Leu Pro Arg His Met Glu He He Glu Glu He Asp 
385 390 395 400 



1257 



aag egg ttt aga gaa atg gta ate tec ace egg aag gat atg gag gga 
Lys Arg Phe Arg Glu Met Val He Ser Thr Arg Lys Asp Met Glu Gly 
405 410 415 



1305 
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aag ate gaa teg atg agg gtt tta gat aac aat cce gag aag cca gta 
Lys He Glu Ser Met Arg Val Leu Asp Asn Asn Pro Glu Lys Pro Val 
420 425 430 

gtg egg atg geg aat ttg tgt gtt gtg get ggg cat aeg gtg aat gga 
Val Arg Met Ala Asn Leu Cys Val Val Ala Gly His Thr Val Asn Gly 
435 440 445 

gtg gee gag ttg cac age aac ate ttg aaa eaa gag ctg ttt gca gat 
Val Ala Glu Leu His Ser Asn He Leu Lys Gin Glu Leu Phe Ala Asp 
450 455 460 



1353 



1401 



1449 



tat gtc tct att tgg cct aac aaa ttc cag aac aaa aet aat gga att 
Tyr Val Ser He Trp Pro Asn Lys Phe Gin Asn Lys Thr Asn Gly He 
465 470 475 48O 

aca eea egt aga tgg etc cgt ttt tgc aac cct gag ttg agt gaa ata 
Thr Pro Arg Arg Trp Leu Arg Phe Cys Asn Pro Glu Leu Ser Glu He 
485 490 495 

gtc act aaa tgg eta aaa aca gat cag tgg aca age aac ctt gat ctt 
Val Thr Lys Trp Leu Lys Thr Asp Gin Trp Thr Ser Asn Leu Asp Leu 
500 505 510 

etc ace ggg ctt egg aaa ttc gca gat gat gaa aaa eta cat get gag 
Leu Thr Gly Leu Arg Lys Phe Ala Asp Asp Glu Lys Leu His Ala Glu 
515 520 525 



1497 



1545 



1593 



1641 
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tgg gca gca gcc aag ctg gcc age aaa aag cgc eta gee aag cat gta 
Trp Ala Ala Ala Lys Leu Ala Ser Lys Lys Arg Leu Ala Lys His Val 
530 535 540 



1689 



ttg gat gtg act ggt gtt aca att gac cca gat age ctt ttt gat ata 
Leu Asp Val Thr Gly Val Thr He Asp Pro Asp Ser Leu Phe Asp He 
545 550 555 560 



1737 



caa att aaa cgc ate cac gaa tac aag aga cag ctg atg aac att ttg 
Gin He Lys Arg He His Glu Tyr Lys Arg Gin Leu Met Asn He Leu 
565 570 575 



1785 



gga get gtg tac aga tac aag aag tta aag gaa atg age gca gca gac 
Gly Ala Val Tyr Arg Tyr Lys Lys Leu Lys Glu Met Ser Ala Ala Asp 
580 585 590 



1833 



agg cag aag gtt aca ccg cgc act gtc atg gta gga ggg aaa gca ttt 
Arg Gin Lys Val Thr Pro Arg Thr Val Met Val Gly Gly Lys Ala Phe 
595 600 605 



1881 



gca aca tac ace aac gcc aaa aga ata gtg aaa ttg gta aat gat gtt 
Ala Thr Tyr Thr Asn Ala Lys Arg He Val Lys Leu Val Asn Asp Val 



1929 



610 



615 



620 



ggt get gtg gtg aac aac gat get gac gtc aac aaa tat ctg aag gtg 
Gly Ala Val Val Asn Asn Asp Ala Asp Val Asn Lys Tyr Leu Lys Val 
625 630 635 640 



1977 
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gtg ttc att cca aac tac aat gta tea gtg get gaa gtg etc att cct 
Val Phe He Pro Asn Tyr Asn Val Ser Val Ala Glu Val Leu He Pro 
645 6 50 655 
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2025 



ggc agt gaa ctg tea cag cac ate agt act gca ggc atg gaa gca agt 
Gly Ser Glu Leu Ser Gin His He Ser Thr Ala Gly Met Glu Ala Ser 
660 665 



670 



2073 



gga aca agt aac atg aag ttc tct ctg aat ggc tgt gtt ate att gga 
Gly Thr Ser Asn Met Lys Phe Ser Leu Asn Gly Cys Val He He Gly 
675 68 o 685 



2121 



act etc gat gga gec aat gtt gaa ate aga gaa gaa gtg gga caa gac 
Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly Gin Asp 
690 695 700 



2169 



aac ttc ttc ctt ttc ggt gec aaa gca gat cag gtt get ggt ctg agg 
Asn Phe Phe Leu Phe Gly Ala Lys Ala Asp Gin Val Ala Gly Leu Arg 
705 710 715 



720 



2217 



aag gat aga gaa aat ggc ttg ttc aag cca gac cca cgc ttc gaa gaa 
Lys Asp Arg Glu Asn Gly Leu Phe Lys Pro Asp Pro Arg Phe Glu Glu 
725 730 



735 



2265 



gec aag cag ttt ate agg agt ggt get ttc ggc acc tac gac tac act 
Ala Lys Gin Phe He Arg Ser Gly Ala Phe Gly Thr Tyr Asp Tyr Thr 
740 745 750 



2313 



cct etc ttg gat tec ctt gaa ggg aac act gga ttt ggg cgt ggt gac 



2361 
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Pro Leu Leu Asp Ser Leu Glu Gly Asn Thr Gly Phe Gly Arg Gly Asp 
755 760 765 

tac ttc ctt gtt ggc tat gac ttt cca age tac att gat gca cag gec 2409 
Tyr Phe Leu Val Gly Tyr Asp Phe Pro Ser Tyr He Asp Ala Gin Ala 
770 775 780 

egg gtt gat gaa gec tac aag gac aag aag aaa tgg gtc aag atg tec 2457 
Arg Val Asp Glu Ala Tyr Lys Asp Lys Lys Lys Trp Val Lys Met Ser 
785 7Q 0 795 800 

ate ttg aac acg get gga age ggc aag ttc age age gac cgc acc ate 2505 
He Leu Asn Thr Ala Gly Ser Gly Lys Phe Ser Ser Asp Arg Thr He 
805 810 815 

gac caa tat gcg aag gag ate tgg ggc att teg get tgc cct gtt cca 2553 
Asp Gin Tyr Ala Lys Glu He Trp Gly He Ser Ala Cys Pro Val Pro 
820 825 830 

tga agaggagacg tgatcaagag gtgatggatg atgatgcgtg gcagtaataa 2606 

ggaccttata ctggtccatg gtgaataacc cctgcttccg ttgtagctga gaagaatgaa 2666 

geaaegtacg aagcctgttg tgttgtgtat tctgctgcac ttttgaagtg catagaggat 2726 

gegactttte ttttgttctt tttctttttt ggtctgtaac catactattt tgatcctgaa 2786 

ccggaatggc ggaatcatcc aggttctcaa taaaatagtt caagttttga ttaaaaaaaa 2846 
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aaaaaaaaaa 



<210> 20 

<211> 832 

<212> PRT 

<213> Triticum aestivum 

<400> 20 



Met Ser Ala Ala Asp Lys Val Lys Pro Ala Ala Ser Pro Ala Ser Glu 
1 5 10 15 



Asp Pro Ser Ala He Ala Gly Asn He Ser Tyr His Ala Gin Tyr Ser 
20 25 30 



Pro His Phe Ser Pro Leu Ala Phe Gly Pro Glu Gin Ala Phe Tyr Ala 
35 40 45 



Thr Ala Glu Ser Val Arg Asp His Leu Leu Gin Arg Trp Asn Asp Thr 
50 55 6Q 



Tyr Leu His Phe His Lys Thr Asp Pro Lys Gin Thr Tyr Tyr Leu Ser 

65 70 rjr- 

' u 75 80 



2856 
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Met Glu Tyr Leu Gin Gly Arg Ala Leu Thr Asn Ala Val Gly Asn Leu 
85 90 95 



Ala He Thr Gly Ala Tyr Ala Asp Ala Leu Lys Lys Phe Gly Tyr Glu 
100 105 HO 



Leu Glu Ala He Ala Gly Gin Glu Arg Asp Ala Ala Leu Gly Asn Gly 
115 120 125 



Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu 
130 135 140 



Asn Leu Pro Ser Trp Gly Tyr Gly Leu Arg Tyr Arg Tyr Gly Leu Phe 
145 150 155 160 



Lys Gin Arg He Ala Lys Glu Gly Gin Glu Glu He Ala Glu Asp Trp 
165 170 175 



Leu Asp Lys Phe Ser Pro Trp Glu He Val Arg His Asp Val Val Tyr 
180 185 190 
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Pro lie Arg Phe Phe Gly His Val Glu He Ser Pro Asp Gly Lys Arg 
195 200 205 



Lys Trp Ala Gly Gly Glu Val Leu Asn Ala Leu Ala Tyr Asp Val Pro 
210 215 220 



He Pro Gly Tyr Lys Thr Lys Asn Ala He Ser Leu Arg Leu Trp Asp 
225 230 235 240 



Ala Thr Ala Thr Ala Glu Asp Phe Asn Leu Phe Gin Phe Asn Asp Gly 
245 250 255 



Gin Tyr Glu Ser Ala Ala Gin Leu His Ser Arg Ala Gin Gin He Cys 
260 265 270 



Ala Val Leu Tyr Pro Gly Asp Ala Thr Glu Glu Gly Lys Leu Leu Arg 
275 280 285 



Leu Lys Gin Gin Tyr Phe Leu Cys Ser Ala Ser Leu Gin Asp He He 
290 295 300 



Phe Arg Phe Lys Glu Arg Lys Ala Asp Arg Val Ser Gly Lys Trp Ser 
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305 



310 



315 



320 



Glu Phe Pro Ser Lys Val Ala Val Gin Met Asn Asp Thr His Pro Thr 
325 330 



335 



Leu Ala He Pro Glu Leu Met Arg Leu Leu Met Asp Val Glu Gly Leu 
340 345 



350 



Gly Trp Asp Glu Ala Trp Ala Val Thr Asn Lys Thr Val Ala Tyr Thr 
355 3 60 



365 



Asn His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Gin Ala 



Val 



370 



375 



380 



Met Lys Lys Leu Leu Pro Arg His Met Glu He He Glu Glu He Asp 
385 390 



395 



400 



Lys Arg Phe Arg Glu Met Val lie Ser Thr Arg Lys Asp Met Glu Gly 
405 410 



415 



Lys He Glu Ser Met Arg Val Leu Asp Asn Asn Pro Glu Lys Pro 



Val 



420 



425 



430 
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Val Arg Met Ala Asn Leu Cys Val Val Ala Gly His Thr Val Asn Gly 
435 440 



445 



Val Ala Glu Leu His Ser Asn He Leu Lys Gin Glu Leu Phe Ala Asp 
450 455 



460 



Tyr Val Ser He Trp Pro Asn Lys Phe Gin Asn Lys Thr Asn Gly II 
465 470 



475 



e 

480 



Thr Pro Arg Arg Trp Leu Arg Phe Cys Asn Pro Glu Leu Ser Glu Ih 
485 490 495 



Val Thr Lys Trp Leu Lys Thr Asp Gin Trp Thr Ser Asn Leu Asp Leu 
500 505 



510 



Leu Thr Gly Leu Arg Lys Phe Ala Asp Asp Glu Lys Leu His Ala Glu 
515 520 



525 



Trp Ala Ala Ala Lys Leu Ala Ser Lys Lys Arg Leu Ala Lys His Val 
530 535 540 
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Leu Asp Val Thr Gly Val Thr He Asp Pro Asp Ser Leu Phe Asp II 
545 550 555 



e 

560 



Gin He Lys Arg He His Glu Tyr Lys Arg Gin Leu Met Asn He Leu 
565 570 575 



Gly Ala Val Tyr Arg Tyr Lys Lys Leu Lys Glu Met Ser Ala Ala Asp 
580 585 590 



Arg Gin Lys Val Thr Pro Arg Thr Val Met Val Gly Gly Lys Ala Phe 
595 600 605 



Ala Thr Tyr Thr Asn Ala Lys Arg He Val Lys Leu Val Asn Asp Val 
610 615 620 



Gly Ala Val Val Asn Asn Asp Ala Asp Val Asn Lys Tyr Leu Lys Val 
625 630 635 



640 



Val Phe He Pro Asn Tyr Asn Val Ser Val Ala Glu Val Leu He Pro 
645 650 655 



ttlSE# 2004-3066892 



#M 2003-173972 



^-v: 275/ 



Gly Ser Glu Leu Ser Gin His He Ser Thr Ala Gly Met Glu Ala Ser 
660 665 670 



Gly Thr Ser Asn Met Lys Phe Ser Leu Asn Gly Cys Val He He Gly 
675 680 685 



Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu Val Gly Gin Asp 
690 695 700 



Asn Phe Phe Leu Phe Gly Ala Lys Ala Asp Gin Val Ala Gly Leu Arg 
705 710 715 720 



Lys Asp Arg Glu Asn Gly Leu Phe Lys Pro Asp Pro Arg Phe Glu Glu 
725 730 735 



Ala Lys Gin Phe lie Arg Ser Gly Ala Phe Gly Thr Tyr Asp Tyr Thr 
740 745 750 



Pro Leu Leu Asp Ser Leu Glu Gly Asn Thr Gly Phe Gly Arg Gly Asp 
755 760 765 



Tyr Phe Leu Val Gly Tyr Asp Phe Pro Ser Tyr lie Asp Ala Gin Ah 



tBSE#2 004-3066892 
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#H 2 0 0 3 
775 



-17 3 9 7 2 
780 
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Arg Val Asp Glu Ala Tyr Lys Asp Lys Lys Lys Trp Val Lys Met Ser 
785 790 795 800 



He Leu Asn Thr Ala Gly Ser Gly Lys Phe Ser Ser Asp Arg Thr He 
805 810 815 



Asp Gin Tyr Ala Lys Glu He Trp Gly He Ser Ala Cys Pro Val Pro 
820 825 830 

<210> 21 
<211> 2884 
<212> DNA 

<213> Citrus hybrid cultivar 
<220> 

<221> CDS 

<222> (48) . . (2570) 

<400> 21 

cggcacgagc tgaaacaagc aagtaattcg gtaatttgtg gaatcaa atg gcg gat 56 

Met Ala Asp 
1 

tBSE#2 004-30668 92 
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gcg aaa gca aac gga aag aat gag gcg gcc aaa ctg gcg aaa att ccg 
Ala Lys Ala Asn Gly Lys Asn Glu Ala Ala Lys Leu Ala Lys He Pro 
5 10 15 



104 



gcg get gcg aat cca ttg get aat gaa cca teg gcg att gca tea aat 
Ala Ala Ala Asn Pro Leu Ala Asn Glu Pro Ser Ala He Ala Ser Asn 
20 25 30 35 



152 



ata agt tac cac gtg cag tac agt cct cat ttc teg ccg act aag ttc 
He Ser Tyr His Val Gin Tyr Ser Pro His Phe Ser Pro Thr Lys Phe 
4 0 45 50 



200 



gag ccg gag caa get ttc ttt gcc acg gcg gag gtt gtc cgc gat cgt 
Glu Pro Glu Gin Ala Phe Phe Ala Thr Ala Glu Val Val Arg Asp Arg 
55 60 65 



248 



ctt att caa caa tgg aat gag aca tac cac cat ttt aat aaa gtt gat 
Leu He Gin Gin Trp Asn Glu Thr Tyr His His Phe Asn Lys Val Asp 
70 75 80 



296 



ccg aag caa aca tac tac eta tea atg gaa ttt ctt caa gga agg act 
Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly Arg Thr 
85 90 95 



344 



ttg act aat gca att ggc agt ttg gac att cag aat gca tat get gat 
Leu Thr Asn Ala He Gly Ser Leu Asp He Gin Asn Ala Tyr Ala Asp 
100 105 no us 



392 
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get tta aat aat ttg ggg cat gtc ctt gag gag ata get gaa cag gaa 
Ala Leu Asn Asn Leu Gly His Val Leu Glu Glu lie Ala Glu Gin Glu 
120 125 130 



^-v! 278/ 



440 



aaa gat get gca eta gga aat ggt ggg ctg ggc agg eta get tea tgc 
Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys 
135 140 145 



488 



tte tta gae tec atg gca aca ttg aat ttg cct gca tgg ggt tat ggt 536 
Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr Gly 
150 155 leo 

ttg aga tac egg tat ggg ctg ttc aag cag aag ate acc aag cag ggt 584 
Leu Arg Tyr Arg Tyr Gly Leu Phe Lys Gin Lys He Thr Lys Gin Gly 
165 170 i 75 



caa gaa gaa gtt get gaa gat tgg ctt gag aaa ttt agt cct tgg gaa 632 
Gin Glu Glu Val Ala Glu Asp Trp Leu Glu Lys Phe Ser Pro Trp Glu 
180 185 190 i 9 5 

gtt gtc agg cat gat gtg gta ttt ccg gtc aga ttt ttt ggg agt gtt 680 
Val Val Arg His Asp Val Val Phe Pro Val Arg Phe Phe Gly Ser Val 
200 205 210 

atg gtt aat cca aat gga acg aga aaa tgg gtt ggg ggt gaa gtt gtc 728 
Met Val Asn Pro Asn Gly Thr Arg Lys Trp Val Gly Gly Glu Val Val 
215 220 225 

caa gee gta get tat gat ata cca att cca ggg tac aaa acc aag aac 776 
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Gin Ala Val Ala Tyr Asp lie Pro He Pro Gly Tyr Lys Thr Lys Asn 
23 0 235 240 
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act ate agt ctt cgt etc tgg gac get aaa get age get gag gat ttc 
Thr He Ser Leu Arg Leu Trp Asp Ala Lys Ala Ser Ala Glu Asp Phe 
245 250 



255 



824 



' aat tta ttt cag ttt aat gat gga caa tac gaa tct get gca cag ctt 
Asn Leu Phe Gin Phe Asn Asp Gly Gin Tyr Glu Ser Ala Ala Gin Leu 
260 265 270 275 



872 



cat tct cga get caa cag att tgt get gtg etc tac ccc ggg gat tct 
His Ser Arg Ala Gin Gin He Cys Ala Val Leu Tyr Pro Gly Asp Ser 
280 285 290 



920 



act gaa gaa ggg aag ctt tta agg ctg aaa caa caa ttc ttt etc tgc 
Thr Glu Glu Gly Lys Leu Leu Arg Leu Lys Gin Gin Phe Phe Leu Cys 
295 300 305 



968 



agt get tea ctt cag gat atg att ctt aga ttc aag gag agg aaa agt 
Ser Ala Ser Leu Gin Asp Met He Leu Arg Phe Lys Glu Arg Lys Ser 
310 315 320 



1016 



gga agg cag tgg tct gaa ttt ccc age aag gta get gta caa ctg aat 
Gly Arg Gin Trp Ser Glu Phe Pro Ser Lys Val Ala Val Gin Leu Asn 
325 330 335 



1064 



gat act cat cca aca ctt gca att cca gag ttg atg cga ttg eta atg 
Asp Thr His Pro Thr Leu Ala lie Pro Glu Leu Met Arg Leu Leu Met 



1112 
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355 
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gat gag gaa gga ctt gga tgg gat gaa gca tgg gat ata aca aca agg 
Asp Glu Glu Gly Leu Gly Trp Asp Glu Ala Trp Asp He Thr Thr Arg 
360 365 370 



1160 



act gtt get tat acc aat cac aca gta ctt cct gaa gca ctt gag aag 
Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala Leu Glu Lys 
375 3 8 o 385 



1208 



tgg tea caa gca gta atg tgg aag ctt ctt cct cgc cat atg gaa ata 
Trp Ser Gin Ala Val Met Trp Lys Leu Leu Pro Arg His Met Glu He 
390 395 400 



1256 



att gaa gag att gac aag aga ttc att gca atg gtc cgc tec aca agg 
He Glu Glu He Asp Lys Arg Phe He Ala Met Val Arg Ser Thr Arg 
405 410 415 



1304 



agt gac ctt gag agt aag att ccc age atg tgc ate ttg gat aat aat 
Ser Asp Leu Glu Ser Lys He Pro Ser Met Cys He Leu Asp Asn Asn 
420 425 430 435 



1352 



ccc aaa aag ccg gtt gtt agg atg gca aac tta tgt gta gta tct gcg 
Pro Lys Lys Pro Val Val Arg Met Ala Asn Leu Cys Val Val Ser Ala 
440 445 450 



1400 



cat acg gta aat ggt gtt get cag ttg cac agt gat ate tta aag gcc 
His Thr Val Asn Gly Val Ala Gin Leu His Ser Asp He Leu Lys Ala 
455 460 465 



1448 
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gac ttg ttc get gac tat gtt tct eta tgg cca aac aaa etc caa aat 
Asp Leu Phe Ala Asp Tyr Val Ser Leu Trp Pro Asn Lys Leu Gin Asn 
470 475 480 



1496 



aaa act aat ggc att act cct cgt cga tgg etc egg ttt tgc aat cct 
Lys Thr Asn Gly He Thr Pro Arg Arg Trp Leu Arg Phe Cys Asn Pro 
485 490 495 



1544 



gag etc age aaa att ate aca aaa tgg tta aaa acc gat cag tgg gtt 
Glu Leu Ser Lys He He Thr Lys Trp Leu Lys Thr Asp Gin Trp Val 
500 505 510 sis 



1592 



acg aac ctt gac ctg ctt gta ggt ctt cgt cag ttt get gac aac aca 
Thr Asn Leu Asp Leu Leu Val Gly Leu Arg Gin Phe Ala Asp Asn Thr 
520 525 53 0 



1640 



gaa etc caa get gaa tgg gaa tct get aag atg gee agt aag aaa cat 
Glu Leu Gin Ala Glu Trp Glu Ser Ala Lys Met Ala Ser Lys Lys His 
535 540 545 



1688 



ttg gca gac tac ata tgg cga gta acc ggt gta acg att gat cct aat 
Leu Ala Asp Tyr He Trp Arg Val Thr Gly Val Thr He Asp Pro Asn 
550 555 560 



1736 



age tta ttt gac ata caa gtc aag cgc att cat gaa tac aag aga caa 
Ser Leu Phe Asp He Gin Val Lys Arg lie His Glu Tyr Lys Arg Gin 
565 570 575 



1784 
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ctg eta aat att ttg ggc gca ate tac aga tac aag aag ttg aag gag 
Leu Leu Asn He Leu Gly Ala He Tyr Arg Tyr Lys Lys Leu Lys Glu 
580 585 590 595 



1832 



atg age cct cag gag egg aag aaa act act cca cgc acc att atg ttt 
Met Ser Pro Gin Glu Arg Lys Lys Thr Thr Pro Arg Thr He Met Phe 
600 605 610 



1880 



gga ggg aaa gca ttt gca aca tat aca aac gca aaa aga ata gta aag 
Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys Arg He Val Lys 
615 620 625 



1928 



ttg gtt aat gat gtt ggt gaa gtc gtc aac acc gat cct gag gtc aat 
Leu Val Asn Asp Val Gly Glu Val Val Asn Thr Asp Pro Glu Val Asn 
630 635 640 



1976 



agt tat ttg aag gtg gta ttt gtt cca aat tac aat gtc tct gtt gcg 
Ser Tyr Leu Lys Val Val Phe Val Pro Asn Tyr Asn Val Ser Val Ala 
645 650 655 



2024 



gag ttg ctt att cca gga agt gag eta tct cag cat att age aca gca 2072 
Glu Leu Leu He Pro Gly Ser Glu Leu Ser Gin His He Ser Thr Ala 
660 665 670 675 

ggc atg gag gca agt ggc aca age aac atg aaa ttt tct eta aat ggt 2120 
Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ser Leu Asn Gly 
680 685 690 

tgc etc att ata gga aca ttg gat gga get aat gtg gaa ate agg cag 2168 
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Cys Leu He He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Gin 
69 5 700 705 
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gag ata gga gag gag aat ttc ttt etc ttt ggt gca gga gca gac caa 
Glu He Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Gly Ala Asp Gin 
710 715 72Q 



2216 



gtc cct aag ctg egg aag gaa aga gaa gat gga ttg ttc aaa cca gat 
Val Pro Lys Leu Arg Lys Glu Arg Glu Asp Gly Leu Phe Lys Pro Asp 
725 730 ?35 



2264 



cct egg ttt gaa gag gee aag caa ttt ata aga agt gga gca ttt gga 2312 
Pro Arg Phe Glu Glu Ala Lys Gin Phe He Arg Ser Gly Ala Phe Gly 
740 745 750 755 

age tat gac tac aac ccg ctt ctt gat tec ctg gag ggg aac act ggt 2360 
Ser Tyr Asp Tyr Asn Pro Leu Leu Asp Ser Leu Glu Gly Asn Thr Gly 
760 765 77 0 

tat ggt cgt ggt gat tat ttt eta gtt ggt tat gac ttc cca agt tac 2408 
Tyr Gly Arg Gly Asp Tyr Phe Leu Val Gly Tyr Asp Phe Pro Ser Tyr 
775 780 785 

tta gag get cag gac aga gtt gac caa get tac aag gac egg aag aag 2456 
Leu Glu Ala Gin Asp Arg Val Asp Gin Ala Tyr Lys Asp Arg Lys Lys 
790 795 goo 



tgg ctg aag atg tct ata tta agt aca get ggc agt ggg aaa ttc age 
Trp Leu Lys Met Ser He Leu Ser Thr Ala Gly Ser Gly Lys Phe Ser 



2504 
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805 810 



815 



agt gat cgc aca att gca cag tat get aag gaa ate tgg aac ata aca 2552 
Ser Asp Arg Thr He Ala Gin Tyr Ala Lys Glu He Trp Asn He Thr 

gaa tgc cgt aca tea tga ttcaagtgca aaaaaatttc atgtgcaata 2600 
Glu Cys Arg Thr Ser 

840 



ggttatataa tttcttggaa ggatgtatta agatgggaag aaaatgaaag gaaatecaca 2660 

atctgtgggg atcattaaat aaacctgtet ctccgtctta aceatcattt gtttactcaa 2720 

acategctct gtcagataag ttttaagttg taatttctta aacaatteta tctttataag 2780 

aatttceagg ttttgaagaa ttacateatt tgteattact gataatagta egaaggaatt 2840 

atgatacacc attttttttt tgttttaaaa aaaaaaaaaa aaaa 2m 



<210> 22 

<211> 840 

<212> PRT 

<213> Citrus hybrid cultivar 

<400> 22 



Met Ala Asp Ala Lys Ala Asn Gly Lys Asn Glu Ala Ala Lys Leu Ala 
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10 



15 



Lys He Pro Ala Ala Ala Asn Pro Leu Ala Asn Glu Pro Ser Ala Il< 



20 



25 



30 



Ala Ser Asn He Ser Tyr His Val Gin Tyr Ser Pro His Phe Ser Pro 
35 40 45 



Thr Lys Phe Glu Pro Glu Gin Ala Phe Phe Ala Thr Ala Glu Val Val 
50 55 60 



Arg Asp Arg Leu He Gin Gin Trp Asn Glu Thr Tyr His His Phe Asn 
65 70 75 80 



Lys Val Asp Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Phe Leu Gin 
85 90 95 



Gly Arg Thr Leu Thr Asn Ala He Gly Ser Leu Asp lie Gin Asn Ala 
100 105 no 



Tyr Ala Asp Ala Leu Asn Asn Leu Gly His Val Leu Glu Glu He Ah 



115 



120 



125 
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Glu Gin Glu Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu 
130 135 



140 



Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp 
145 150 



155 



160 



Gly Tyr Gly Leu Arg Tyr Arg Tyr Gly Leu Phe Lys Gin Lys He Thr 
165 170 



175 



Lys Gin Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu Lys Phe Ser 
180 i 8 5 



190 



Pro Trp Glu Val Val Arg His Asp Val Val Phe Pro Val Arg Phe Phe 
195 200 



205 



Gly Ser Val Met Val Asn Pro Asn Gly Thr Arg Lys Trp Val Gly Gly 
210 215 



220 



Glu Val Val Gin Ala Val Ala Tyr Asp He Pro He Pro Gly Tyr Lys 
225 230 235 



240 
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Thr Lys Asn Thr He Ser Leu Arg Leu Trp Asp Ala Lys Ala Ser Ala 
245 250 255 



Glu Asp Phe Asn Leu Phe Gin Phe Asn Asp Gly Gin Tyr Glu Ser Ala 
260 265 270 



Ala Gin Leu His Ser Arg Ala Gin Gin He Cys Ala Val Leu Tyr Pro 
275 280 285 



Gly Asp Ser Thr Glu Glu Gly Lys Leu Leu Arg Leu Lys Gin Gin Phe 
290 295 300 



Phe Leu Cys Ser Ala Ser Leu Gin Asp Met He Leu Arg Phe Lys Glu 
305 310 315 320 



Arg Lys Ser Gly Arg Gin Trp Ser Glu Phe Pro Ser Lys Val Ala Val 
325 330 335 



Gin Leu Asn Asp Thr His Pro Thr Leu Ala He Pro Glu Leu Met Arg 
340 345 350 
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Leu Leu Met Asp Glu Glu Gly Leu Gly Trp Asp Glu Ala Trp Asp II, 
355 3 6 o 365 



Thr Thr Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala 
370 375 380 



Leu Glu Lys Trp Ser Gin Ala Val Met Trp Lys Leu Leu Pro Arg His 
385 390 395 400 



Met Glu He He Glu Glu He Asp Lys Arg Phe He Ala Met Val Arg 
405 410 415 



Ser Thr Arg Ser Asp Leu Glu Ser Lys He Pro Ser Met Cys He Leu 
420 425 430 



Asp Asn Asn Pro Lys Lys Pro Val Val Arg Met Ala Asn Leu Cys Val 
435 440 445 



Val Ser Ala His Thr Val Asn Gly Val Ala Gin Uu His Ser Asp He 
450 455 460 



Leu Lys Ala Asp Leu Phe Ala Asp Tyr Val Ser Leu Trp Pro Asn Lys 



ffiiE# 2004-3066892 



2003-173972 



289/ 



465 



470 



475 



480 



Leu Gin Asn Lys Thr Asn Gly He Thr Pro Arg Arg Trp Leu Arg Phe 
485 490 495 



Cys Asn Pro Glu Leu Ser Lys He lie Thr Lys Trp Leu Lys Thr Asp 
500 505 510 



Gin Trp Val Thr Asn Leu Asp Leu Leu Val Gly Leu Arg Gin Phe Ala 
515 520 525 



Asp Asn Thr Glu Leu Gin Ala Glu Trp Glu Ser Ala Lys Met Ala Ser 
530 535 540 



Lys Lys His Leu Ala Asp Tyr He Trp Arg Val Thr Gly Val Thr II 
545 550 555 



e 

560 



Asp Pro Asn Ser Leu Phe Asp lie Gin Val Lys Arg lie His Glu Tyr 
565 570 575 



Lys Arg Gin Leu Leu Asn He Leu Gly Ala lie Tyr Arg Tyr Lys Lys 
580 585 590 
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Leu Lys Glu Met Ser Pro Gin Glu Arg Lys Lys Thr Thr Pro Arg Thr 
595 600 6 05 



He Met Phe Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys Arg 
610 615 620 



He Val Lys Leu Val Asn Asp Val Gly Glu Val Val Asn Thr Asp Pro 
625 630 



635 



640 



Glu Val Asn Ser Tyr Leu Lys Val Val Phe Val Pro Asn Tyr Asn Val 
645 650 655 



Ser Val Ala Glu Leu Leu He Pro Gly Ser Glu Leu Ser Gin His Il< 
660 665 670 



Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ser 
675 680 685 



Leu Asn Gly Cys Leu He He Gly Thr Leu Asp Gly Ala Asn Val Glu 
690 695 700 
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He Arg Gin Glu He Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Gly 
705 710 715 720 



Ala Asp Gin Val Pro Lys Leu Arg Lys Glu Arg Glu Asp Gly Leu Phe 
725 730 735 



Lys Pro Asp Pro Arg Phe Glu Glu Ala Lys Gin Phe He Arg Ser Gly 
740 745 750 



Ala Phe Gly Ser Tyr Asp Tyr Asn Pro Leu Leu Asp Ser Leu Glu Gly 
755 760 765 



Asn Thr Gly Tyr Gly Arg Gly Asp Tyr Phe Leu Val Gly Tyr Asp Phe 
770 775 780 



Pro Ser Tyr Leu Glu Ala Gin Asp Arg Val Asp Gin Ala Tyr Lys Asp 
785 79 ° 795 800 



Arg Lys Lys Trp Leu Lys Met Ser He Leu Ser Thr Ala Gly Ser Gly 
805 810 815 
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Lys Phe Ser Ser Asp Arg Thr He Ala Gin Tyr Ala Lys Glu He Trp 
820 825 8 30 



Asn He Thr Glu Cys Arg Thr Ser 
835 8 4o 



<210> 23 

<211> 2526 

<212> DNA 

<213> Oryza sativa 



<220> 

<221> CDS 

<222> (1)..(2526) 

<400> 23 

atg ccg gag age aac ggc gec gcg tgc ggc gcg gcg gag aag gtg aag 
Met Pro Glu Ser Asn Gly Ala Ala Cys Gly Ala Ala Glu Lys Val Lys 
1 5 10 15 

ccg gcg gec age ccc gcg teg gag gag ccg gec gec ate gec ggt aac 
Pro Ala Ala Ser Pro Ala Ser Glu Glu Pro Ala Ala He Ala Gly Asn 
20 25 go 



48 



96 



ate tec ttc cac gcg cag tac age ccc cac ttc teg ccg etc gcg ttc 144 
He Ser Phe His Ala Gin Tyr Ser Pro His Phe Ser Pro Leu Ala Phe 
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ggc ccc gag cag gcc ttc tac tec acc gcc gag age gtc cgc gat cac 
Gly Pro Glu Gin Ala Phe Tyr Ser Thr Ala Glu Ser Val Arg Asp His 
50 55 60 



192 



etc gtc cag aga tgg aac gag acg tac ttg cat ttc cac aag acg gat 
Leu Val Gin Arg Trp Asn Glu Thr Tyr Leu His Phe His Lys Thr Asp 
65 70 75 80 



240 



ccg aag cag acg tac tac etc tec atg gag tac ctg cag ggc cgc gcg 
Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Tyr Leu Gin Gly Arg Ala 
85 90 95 



288 



etc acc aac gcc gtc ggc aac etc ggc ate acc ggc gcc tac gcg gag 
Leu Thr Asn Ala Val Gly Asn Leu Gly He Thr Gly Ala Tyr Ala Glu 
100 105 no 



336 



gcc gtg aag aag ttc ggg tac gag etc gag gcc etc gtc ggg cag gaa 
Ala Val Lys Lys Phe Gly Tyr Glu Leu Glu Ala Leu Val Gly Gin Glu 
115 120 125 



384 



aaa gat gca get ctg gga aat ggt ggc ttg ggt agg etc gca tct tgc 
Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys 
130 135 140 



432 



ttt ttg gat teg atg gca aca eta aat ttg cct get tgg gga tat ggt 
Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr Gly 
145 150 155 160 



480 
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ctg egg tac cga tat ggt eta ttc aaa caa tgc ate ace aag gaa ggc 
Leu Arg Tyr Arg Tyr Gly Leu Phe Lys Gin Cys He Thr Lys Glu Gly 
165 170 175 



528 



cag gaa gaa att get gaa gat tgg ctt gag aag ttc age cca tgg gaa 
Gin Glu Glu He Ala Glu Asp Tip Leu Glu Lys Phe Ser Pro Trp Glu 
180 185 i 90 



576 



att gtc agg cat gac att gta tac cca ate aga ttt ttt ggc cac gtt 
He Val Arg His Asp He Val Tyr Pro He Arg Phe Phe Gly His Val 
195 200 205 



624 



gag att ttg cca gat gga tct cgt aaa tgg gtg ggg gg a gaa gtt etc 
Glu He Leu Pro Asp Gly Ser Arg Lys Trp Val Gly Gly Glu Val Leu 
210 215 220 



672 



aat get tta gca tat gat gtg cca att cct ggg tac aag aca aaa aat 
Asn Ala Leu Ala Tyr Asp Val Pro He Pro Gly Tyr Lys Thr Lys Asn 
225 230 235 240 



720 



gca ate agt ctt cgt ctt tgg gac gca aaa get agt gcg gag gat ttt 
Ala He Ser Leu Arg Leu Trp Asp Ala Lys Ala Ser Ala Glu Asp Phe 
245 250 255 



768 



aac tta ttt caa ttc aat gat ggc cag tat gag tec get get caa ctt 816 
Asn Leu Phe Gin Phe Asn Asp Gly Gin Tyr Glu Ser Ala Ala Gin Leu 
260 265 270 
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cat get agg gca caa cag ata tgt gec gtt etc tat ccc ggt gat get 
His Ala Arg Ala Gin Gin He Cys Ala Val Leu Tyr Pro Gly Asp Ala 
275 280 285 



864 



aca gaa gaa gga aag ctt etc aga ctg aag caa cag tat ttc ctt tgc 
Thr Glu Glu Gly Lys Leu Leu Arg Leu Lys Gin Gin Tyr Phe Leu Cys 
290 295 300 



912 



agt gca teg ctt cag gat att ttt ttc agg ttt aaa gaa agg aaa get 
Ser Ala Ser Leu Gin Asp He Phe Phe Arg Phe Lys Glu Arg Lys Ala 
305 310 315 



320 



960 



gac aga gtt tct ggg aaa tgg agt gag ttc cct gca aaa gtt get gtt 
Asp Arg Val Ser Gly Lys Trp Ser Glu Phe Pro Ala Lys Val Ala Val 
325 330 ggg 



1008 



caa ttg aat gac act cac cca act ctt gcg att cct gag ctg atg agg 
Gin Leu Asn Asp Thr His Pro Thr Leu Ala He Pro Glu Leu Met Arg 
340 345 



350 



1056 



eta etc atg gat gtg gag gga ctt ggt tgg gat gaa gca tgg gat ate 
Leu Leu Met Asp Val Glu Gly Leu Gly Trp Asp Glu Ala Trp Asp He 
355 360 365 



1104 



aca aat aaa aca att gee tac acc aat cac act gtt ctt cct gaa gee 
Thr Asn Lys Thr He Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala 
370 375 380 



1152 



ctt gag aaa tgg teg cag att gta atg agg aaa tta ctt cca cga cac 



1200 
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Leu Glu Lys Trp Ser Gin He Val Met Arg Lys Leu Leu Pro Arg His 
385 390 395 



400 



atg gaa att ate gag gaa att gac aag egg ttc aag gaa atg gta ate 
Met Glu He He Glu Glu He Asp Lys Arg Phe Lys Glu Met Val He 
405 410 415 



1248 



tec ace egg aag gaa atg gag gga aag att gac tec atg aga ate tta 
Ser Thr Arg Lys Glu Met Glu Gly Lys He Asp Ser Met Arg He Leu 
420 425 430 



1296 



gac aac tea aat cct cag aag cca gta gtg cgc atg gca aat ttg tgc 
Asp Asn Ser Asn Pro Gin Lys Pro Val Val Arg Met Ala Asn Leu Cys 
435 440 445 



1344 



gta gtg tct gec cat acg gtg aat gga gtg get gag tta cac age aac 
Val Val Ser Ala His Thr Val Asn Gly Val Ala Glu Leu His Ser Asn 
450 455 460 



1392 



att ttg aag gaa gag ctt ttt gca gac tat etc tct ata tgg ccc aac 
He Leu Lys Glu Glu Leu Phe Ala Asp Tyr Leu Ser He Trp Pro Asn 
465 470 475 



480 



1440 



aaa ttt cag aac aaa aca aat gga att aca cct cgt aga tgg etc cgt 
Lys Phe Gin Asn Lys Thr Asn Gly He Thr Pro Arg Arg Trp Leu Arg 
485 490 495 



1488 



ttc tgc aac cca gag ttg agt gaa ata gta aca aaa tgg eta aaa aca 
Phe Cys Asn Pro Glu Leu Ser Glu lie Val Thr Lys Trp Leu Lys Thr 



1536 
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gat cag tgg aca age aac ctt gat ctt ctt acc gga ctt egg aaa ttt 1584 
Asp Gin Trp Thr Ser Asn Leu Asp Leu Leu Thr Gly Leu Arg Lys Phe 
515 520 525 

gca gat gat gaa aag ctt cat get gag tgg gca tea get aag ttg get 1632 
Ala Asp Asp Glu Lys Leu His Ala Glu Trp Ala Ser Ala Lys Leu Ala 
530 535 540 



age aaa aaa cgc eta gee aag cat gtg ttg gat gtg aca ggt gtt aca 
Ser Lys Lys Arg Leu Ala Lys His Val Leu Asp Val Thr Gly Val Thr 
545 550 555 560 



1680 



ate gac cca aat age ctt ttt gat ata caa att aaa cgc att cat gag 
He Asp Pro Asn Ser Leu Phe Asp He Gin He Lys Arg He His Glu 
565 570 575 



1728 



tac aag aga cag ctg eta aac att ttg gga get gtt tac aga tac aag 
Tyr Lys Arg Gin Leu Leu Asn He Leu Gly Ala Val Tyr Arg Tyr Lys 
580 585 590 



1776 



aag tta aag gga atg agt gca gag gag aga caa aaa gtt acg cca cgc 1824 
Lys Leu Lys Gly Met Ser Ala Glu Glu Arg Gin Lys Val Thr Pro Arg 
595 600 605 



act gtc atg ata ggg gga aaa gca ttc gcg act tac acc aat gee aaa 1872 
Thr Val Met He Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys 
61 0 615 620 
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aga ata gta aaa ttg gta aat gat gtt ggt get gtg gtg aac aat gat 
Arg He Val Lys Leu Val Asn Asp Val Gly Ala Val Val Asn Asn Asp 
625 630 635 640 



1920 



cct gat gtt aat aaa tac eta aag gtg gtg ttc att ccc aac tac aat 
Pro Asp Val Asn Lys Tyr Leu Lys Val Val Phe He Pro Asn Tyr Asn 
645 650 655 



1968 



gta tct gtg gec gag gtg etc att cct ggg agt gaa ctg tea cag cac 
Val Ser Val Ala Glu Val Leu He Pro Gly Ser Glu Leu Ser Gin His 
660 665 670 



2016 



ate agt acc gca ggc atg gaa gca agt gga acg agt aat atg aaa ttc 
He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe 
675 680 685 



2064 



tct ctg aat ggt tgt gtt ate att ggt act ctt gat gga get aat gtt 
Ser Leu Asn Gly Cys Val He He Gly Thr Leu Asp Gly Ala Asn Val 
690 695 700 



2112 



gag ata aga gag gaa gtg gga caa gaa aat ttc ttc ctt ttt ggt gee 
Glu He Arg Glu Glu Val Gly Gin Glu Asn Phe Phe Leu Phe Gly Ala 
705 710 715 720 



2160 



aag gca gat caa gtt get ggg ctg agg aag gat aga gag aat ggc ttg 
Lys Ala Asp Gin Val Ala Gly Leu Arg Lys Asp Arg Glu Asn Gly Leu 
725 730 735 



2208 
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ttc aaa cca gac cca cgt ttt gaa gaa gcc aag cag ctt ata agg agt 
Phe Lys Pro Asp Pro Arg Phe Glu Glu Ala Lys Gin Leu He Arg Ser 
740 745 750 



2256 



ggt get ttt ggc ace tat gac tat get ccc etc ttg gat tct ctt gaa 
Gly Ala Phe Gly Thr Tyr Asp Tyr Ala Pro Leu Leu Asp Ser Leu Glu 
755 760 765 



2304 



gga aat tct gga ttt ggt cgt ggt gat tat ttc etc gtt ggc tat gat 
Gly Asn Ser Gly Phe Gly Arg Gly Asp Tyr Phe Leu Val Gly Tyr Asp 
770 775 780 



2352 



ttc cca age tat att gat gca cag gcc cag gtt gat gaa gcc tac aag 
Phe Pro Ser Tyr He Asp Ala Gin Ala Gin Val Asp Glu Ala Tyr Lys 
785 790 795 800 



2400 



gat aag aaa aaa tgg ate aag atg tct ata ctg aac aca get gga agt 
Asp Lys Lys Lys Trp He Lys Met Ser He Leu Asn Thr Ala Gly Ser 
805 810 815 



2448 



ggc aaa ttc age age gac cgt act ate get cag tat gca aag gaa ata 
Gly Lys Phe Ser Ser Asp Arg Thr He Ala Gin Tyr Ala Lys Glu He 
820 825 830 



2496 



tgg ggc att act get age cct gtc tec taa 
Trp Gly He Thr Ala Ser Pro Val Ser 
835 840 



2526 
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<210> 24 

<211> 841 

<212> PRT 

<213> Oryza sativa 

<400> 24 



Met Pro Glu Ser Asn Gly Ala Ala Cys Gly Ala Ala Glu Lys Val Lys 
1 5 10 15 



Pro Ala Ala Ser Pro Ala Ser Glu Glu Pro Ala Ala He Ala Gly Asn 
20 25 30 



He Ser Phe His Ala Gin Tyr Ser Pro His Phe Ser Pro Leu Ala Phe 
35 40 45 



Gly Pro Glu Gin Ala Phe Tyr Ser Thr Ala Glu Ser Val Arg Asp His 
50 55 6Q 



Leu Val Gin Arg Trp Asn Glu Thr Tyr Leu His Phe His Lys Thr Asp 
65 70 75 80 



Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Tyr Leu Gin Gly Arg Ala 
85 90 95 
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Leu Thr Asn Ala Val Gly Asn Leu Gly He Thr Gly Ala Tyr Ala Glu 
100 105 



110 



Ala Val Lys Lys Phe Gly Tyr Glu Leu Glu Ala Leu Val Gly Gin Glu 
115 120 125 



Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys 
130 135 



140 



Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr Gly 
145 150 



155 



160 



Leu Arg Tyr Arg Tyr Gly Leu Phe Lys Gin Cys He Thr Lys Glu Gly 
165 170 i 7 5 



Gin Glu Glu He Ala Glu Asp Trp Leu Glu Lys Phe Ser Pro Trp Glu 
180 185 



190 



He Val Arg His Asp He Val Tyr Pro He Arg Phe Phe Gly His Val 
195 200 205 
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Glu He Leu Pro Asp Gly Ser Arg Lys Trp Val Gly Gly Glu Val Leu 
210 215 220 



Asn Ala Leu Ala Tyr Asp Val Pro He Pro Gly Tyr Lys Thr Lys Asn 
225 230 235 240 



Ala He Ser Leu Arg Leu Trp Asp Ala Lys Ala Ser Ala Glu Asp Phe 
245 250 255 



Asn Leu Phe Gin Phe Asn Asp Gly Gin Tyr Glu Ser Ala Ala Gin Leu 
260 265 270 



His Ala Arg Ala Gin Gin He Cys Ala Val Leu Tyr Pro Gly Asp Ala 
275 280 285 



Thr Glu Glu Gly Lys Leu Leu Arg Leu Lys Gin Gin Tyr Phe Leu Cys 
290 295 300 



Ser Ala Ser Leu Gin Asp He Phe Phe Arg Phe Lys Glu Arg Lys Ala 
305 310 315 320 
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Asp Arg Val Ser Gly Lys Trp Ser Glu Phe Pro Ala Lys Val Ala Val 
325 330 335 



Gin Leu Asn Asp Thr His Pro Thr Leu Ala He Pro Glu Leu Met Arg 
340 345 



350 



Leu Leu Met Asp Val Glu Gly Leu Gly Trp Asp Glu Ala Trp Asp Il« 
355 360 365 



Thr Asn Lys Thr He Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala 
370 375 380 



Leu Glu Lys Trp Ser Gin He Val Met Arg Lys Leu Leu Pro Arg His 
385 390 



395 



400 



Met Glu He He Glu Glu He Asp Lys Arg Phe Lys Glu Met Val Il< 



405 



410 



415 



Ser Thr Arg Lys Glu Met Glu Gly Lys He Asp Ser Met Arg He Leu 
420 425 43o 



Asp Asn Ser Asn Pro Gin Lys Pro Val Val Arg Met Ala Asn Leu Cys 
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Val Val Ser Ala His Thr Val Asn Gly Val Ala Glu Leu His Ser 



Asn 



450 



455 



460 



He Leu Lys Glu Glu Leu Phe Ala Asp Tyr Leu Ser He Trp Pro Asn 
465 470 



475 



480 



Lys Phe Gin Asn Lys Thr Asn Gly He Thr Pro Arg Arg Trp Leu Arg 
485 490 



495 



Phe Cys Asn Pro Glu Leu Ser Glu He Val Thr Lys Trp Leu Lys Thr 
500 505 



510 



Asp Gin Trp Thr Ser Asn Leu Asp Leu Leu Thr Gly Leu Arg Lys 



Phe 



515 



520 



525 



Ala Asp Asp Glu Lys Leu His Ala Glu Trp Ala Ser Ala Lys Uu 



Ala 



530 



535 



540 



Ser Lys Lys Arg Leu Ala Lys His Val Leu Asp Val Thr Gly Val 
54 5 550 



555 



Thr 
560 
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He Asp Pro Asn Ser Leu Phe Asp He Gin He Lys Arg He His Glu 
565 570 575 



Tyr Lys Arg Gin Leu Leu Asn He Leu Gly Ala Val Tyr Arg Tyr Lys 
580 585 590 



Lys Leu Lys Gly Met Ser Ala Glu Glu Arg Gin Lys Val Thr Pro Arg 
595 600 605 



Thr Val Met He Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys 
610 615 620 



Arg He Val Lys Leu Val Asn Asp Val Gly Ala Val Val Asn Asn Asp 
625 630 635 640 



Pro Asp Val Asn Lys Tyr Leu Lys Val Val Phe He Pro Asn Tyr Asn 
645 650 655 



Val Ser Val Ala Glu Val Leu He Pro Gly Ser Glu Leu Ser Gin Hi 
660 665 670 
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He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe 
675 680 685 



Ser Leu Asn Gly Cys Val He He Gly Thr Leu Asp Gly Ala Asn Val 
690 695 700 



Glu He Arg Glu Glu Val Gly Gin Glu Asn Phe Phe Leu Phe Gly Al 
705 710 715 



a 

720 



Lys Ala Asp Gin Val Ala Gly Leu Arg Lys Asp Arg Glu Asn Gly Leu 
725 730 735 



Phe Lys Pro Asp Pro Arg Phe Glu Glu Ala Lys Gin Leu He Arg Ser 
740 745 750 



Gly Ala Phe Gly Thr Tyr Asp Tyr Ala Pro Leu Leu Asp Ser Leu Glu 
755 760 765 



Gly Asn Ser Gly Phe Gly Arg Gly Asp Tyr Phe Leu Val Gly Tyr Asp 
770 775 780 
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Phe Pro Ser Tyr He Asp Ala Gin Ala Gin Val Asp Glu Ala Tyr Lys 
785 790 795 800 



Asp Lys Lys Lys Trp He Lys Met Ser He Leu Asn Thr Ala Gly Ser 
805 810 815 



Gly Lys Phe Ser Ser Asp Arg Thr He Ala Gin Tyr Ala Lys Glu He 
820 825 830 



Trp Gly He Thr Ala Ser Pro Val Ser 
835 840 



<210> 25 

<211> 2910 

<212> DNA 

<213> Vicia faba 



<220> 

<221> CDS 

<222> (155).. (2683) 

<400> 25 

tcatctcaca ctcacatgag gtagcaattc cattccttca aatatcttca catatgcttc 60 
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caaatccaga ttctttttaa tctctttttt tttccatttc ttcaaacaac tcgtttcgtt 



aat ggt ggt gat ggt tct tta gtt tct get aaa gtt cca cct ctg get 
Asn Gly Gly Asp Gly Ser Leu Val Ser Ala Lys Val Pro Pro Leu Ala 
10 15 20 



120 



gctacctttc tttactctca taaggatttg aaaa atg ggt ttt aaa gta gaa act 175 

Met Gly Phe Lys Val Glu Thr 
1 5 



223 



aat cca ttg get gaa aaa cct gat gag att get tct aac ate agt tat 
Asn Pro Leu Ala Glu Lys Pro Asp Glu He Ala Ser Asn He Ser Tyr 
25 30 35 



271 



cat get cag tat act cct cat ttt tea cct ttc aaa ttt cag ctt caa 
His Ala Gin Tyr Thr Pro His Phe Ser Pro Phe Lys Phe Gin Leu Gin 
40 45 50 55 



319 



caa get tac tat gca act gca gag agt gtt cgt gat cgt etc att cag 
Gin Ala Tyr Tyr Ala Thr Ala Glu Ser Val Arg Asp Arg Leu He Gin 
60 65 70 



367 



caa tgg aat gaa aca tac tta cat ttt cac aaa gtt gat ccc aag caa 
Gin Trp Asn Glu Thr Tyr Leu His Phe His Lys Val Asp Pro Lys Gin 



415 
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80 85 



309/ 



aca tac tac tta tea atg gag ttc ctt caa ggt cga get ttg acc aat 463 
Thr Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly Arg Ala Leu Thr Asn 
90 95 100 

gec att gga aat etc aat ate caa gat gca tat get gat get ttg cgc 511 
Ala He Gly Asn Leu Asn He Gin Asp Ala Tyr Ala Asp Ala Leu Arg 
105 HO 115 

aaa ttt gga ctt gaa ctt gaa gaa ata aca gag cag gag aag gat gca 559 
Lys Phe Gly Leu Glu Leu Glu Glu He Thr Glu Gin Glu Lys Asp Ala 
120 125 130 135 

gca eta gga aat ggt ggt ctt ggt agg ctt get tct tgc ttt ctg gat 607 
Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp 
140 145 150 

tec atg gca aca ctt aat ttg cct get tgg ggg tac ggt ttg agg tat 655 
Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr Gly Leu Arg Tyr 
155 160 165 

egg tac gga eta ttt aag cag ata ate aca aaa gaa ggt cag gag gaa 703 
Arg Tyr Gly Leu Phe Lys Gin He He Thr Lys Glu Gly Gin Glu Glu 
170 175 180 

gtt get gag gac tgg ctt gag aag ttt age cct tgg gaa att gtg agg 751 
Val Ala Glu Asp Trp Leu Glu Lys Phe Ser Pro Trp Glu He Val Arg 
185 190 195 

tttlE# 2004-3066892 



#M 2003-173972 



^-v: 310/ 



cat gac gtt ttg tac ccg ate aga ttc ttt ggc cag gtt gag gtt aac 
His Asp Val Leu Tyr Pro He Arg Phe Phe Gly Gin Val Glu Val Asn 
200 2( * 210 215 



799 



cct gat gga age cga caa tgg ata ggc gga gaa gtt att caa gca eta 
Pro Asp Gly Ser Arg Gin Trp He Gly Gly Glu Val He Gin Ala Leu 
220 225 230 



847 



get tat gat gtg ccg att cct gga tac cag acc aag aac acc ate agt 
Ala Tyr Asp Val Pro He Pro Gly Tyr Gin Thr Lys Asn Thr He Ser 
235 240 245 



895 



ctt cgc etc tgg gaa gcg aaa gca tgc get gat gat ttc gat ttg ttt 
Leu Arg Leu Trp Glu Ala Lys Ala Cys Ala Asp Asp Phe Asp Leu Phe 
250 255 260 



943 



tta ttc aac gat ggg caa ctt gaa tct get tea gtt ctt cac tea cga 
Leu Phe Asn Asp Gly Gin Leu Glu Ser Ala Ser Val Leu His Ser Arg 
265 270 275 



991 



gcg caa cag att tgc teg gtt ttg tat cct ggt gat gee aca gaa ggt 
Ala Gin Gin He Cys Ser Val Leu Tyr Pro Gly Asp Ala Thr Glu Gly 
280 285 290 295 



1039 



ggg aaa etc eta egg ctg aag cag cag tac ttt etc tgc agt gca tea 
Gly Lys Leu Leu Arg Leu Lys Gin Gin Tyr Phe Leu Cys Ser Ala Ser 
300 305 310 



1087 
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etc caa gac ata att tec cga ttc aag gag agg agg caa gga cct tgg 
Leu Gin Asp He He Ser Arg Phe Lys Glu Arg Arg Gin Gly Pro Trp 
315 320 325 



*- 9 J: 311/ 



1135 



aac tgg tct gag ttc cca aca aag gtt get gta caa ttg aac gat acc 1183 
Asn Trp Ser Glu Phe Pro Thr Lys Val Ala Val Gin Leu Asn Asp Thr 
330 335 340 



cac cca acc ctt tea ata ccg gag ttg atg cga tta eta atg gat gat 
His Pro Thr Leu Ser He Pro Glu Leu Met Arg Leu Leu Met Asp Asp 
345 350 355 



1231 



gaa ggg ctt gga tgg gat gaa gca tgg get gtg aca tea aag aca gtt 
Glu Gly Leu Gly Trp Asp Glu Ala Trp Ala Val Thr Ser Lys Thr Val 
360 365 3 7 o 



375 



1279 



get tac act aat cac act gtc etc cct gaa gcg ctg gag aaa tgg tct 
Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser 
380 3 8 5 



390 



1327 



caa cct gtt atg tgg aaa ctg ctt cct cgt cac atg gaa ate ata gag 
Gin Pro Val Met Trp Lys Leu Leu Pro Arg His Met Glu He He Glu 
395 400 



405 



1375 



gaa ate gac aga cga ttc gtt gca ttg ata agt aaa acc cgt ttg gac 
Glu He Asp Arg Arg Phe Val Ala Leu He Ser Lys Thr Arg Leu Asp 
410 415 420 



1423 



ctt gag gac gaa gtt tec aac atg cgc att tta gac aat aat ctt cag 1471 
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Leu Glu Asp Glu Val Ser Asn Met Arg He Leu Asp Asn Asn Leu Gin 
425 430 435 
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aaa cca gta gtt egg atg gcg aat ttg tgt gtt gtt tct tct cat act 
Lys Pro Val Val Arg Met Ala Asn Leu Cys Val Val Ser Ser His Thr 
440 445 450 4 55 



1519 



gtg aat ggt gtt gec cag tta cac agt gat ata ttg aag tea gaa tta 1567 
Val Asn Gly Val Ala Gin Leu His Ser Asp He Leu Lys Ser Glu Leu 
460 465 470 

ttt gca agt tat gtt tea ata tgg cca aca aaa ttc caa aat aaa act 1615 
Phe Ala Ser Tyr Val Ser He Trp Pro Thr Lys Phe Gin Asn Lys Thr 
475 480 485 



aat ggc att acg cct cga aga tgg ate aat ttc tgc agt cct gag eta 
Asn Gly He Thr Pro Arg Arg Trp He Asn Phe Cys Ser Pro Glu Leu 
490 495 500 



1663 



age agg ata ate aca aag tgg tta aaa act gat aaa tgg gta acc aat 
Ser Arg He He Thr Lys Trp Leu Lys Thr Asp Lys Trp Val Thr Asn 
505 510 51g 



1711 



ctt gac eta tta aca ggt ctt cgt gag ttt get gac aac gaa gat eta 1759 
Leu Asp Leu Leu Thr Gly Leu Arg Glu Phe Ala Asp Asn Glu Asp Leu 
520 ™ 530 535 

caa gca gag tgg ctg tct gca aag agg get aat aag cag cgc tta gca 1807 
Gin Ala Glu Trp Leu Ser Ala Lys Arg Ala Asn Lys Gin Arg Leu Ala 
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540 



545 



550 



cag tat gtt ctg caa gtg aca ggg gag aac att gac cct gat agt eta 
Gin Tyr Val Leu Gin Val Thr Gly Glu Asn He Asp Pro Asp. Ser Leu 
555 560 5 6 5 



1855 



ttt gac att caa gtc aag cgt ate cac gaa tac aag agg cag ctg eta 
Phe Asp He Gin Val Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu 
570 575 580 



1903 



aac att ctt ggt gtg ate tat aga tat aaa aag tta aag gag atg age 
Asn He Leu Gly Val He Tyr Arg Tyr Lys Lys Leu Lys Glu Met Ser 
585 590 595 



1951 



cct gaa gaa egg aaa agt aca act gca cgc acg gtc atg att gga gga 
Pro Glu Glu Arg Lys Ser Thr Thr Ala Arg Thr Val Met He Gly Gly 
600 605 610 615 



1999 



aag gca ttt gca acg tac aca aat get aaa egg ata gtc aag ctt gtc 
Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys Arg He Val Lys Leu Val 
620 625 630 



2047 



gat gat gtt ggt tct gtt gta aac agt gat cct gaa gtc aat age tac 
Asp Asp Val Gly Ser Val Val Asn Ser Asp Pro Glu Val Asn Ser Tyr 
635 640 645 



2095 



ttg aag gtt gtg ttt gtg cca aat tac aac gta tea gtg gcg gag gtg 
Leu Lys Val Val Phe Val Pro Asn Tyr Asn Val Ser Val Ala Glu Val 
650 655 660 



2143 
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ctt ate cca ggg agc gag eta teg cag eat ate age aet gea gga atg 
Leu He Pro Gly Ser Glu Leu Ser Gin His He Ser Thr Ala Gly Met 
665 670 675 



2191 



gaa gea agt gge acg agc aac atg aaa ttt get ttg aac egg gtg ctt 
Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Leu Asn Arg Val Leu 

690 

ata ata ggt aca tta gat gga get aat gte gaa ate egg gag gag att 
He He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu Glu He 
700 705 71Q 

ggt gag gag aat ttt tte ctg ttt ggt gea aca gcg gat gaa gte cct 
Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Thr Ala Asp Glu Val Pro 
715 720 725 



2239 



2287 



2335 



cga etc agg aag gaa aga gag aat gga ctg tte aag ccg gat cct cga 
Arg Leu Arg Lys Glu Arg Glu Asn Gly Leu Phe Lys Pro Asp Pro Arg 
730 735 740 



2383 



tte gaa gag gea aag aag ttt ata agg agt ggg gtg ttt gga agc tac 
Phe Glu Glu Ala Lys Lys Phe He Arg Ser Gly Val Phe Gly Ser Tyr 
745 • 750 755 



2431 



gac tac aac cca ttg etc gat tea ttg gaa gga aat tct ggt tat ggt 
Asp Tyr Asn Pro Leu Leu Asp Ser Leu Glu Gly Asn Ser Gly Tyr Gly 
760 765 770 775 



2479 
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cgc gga gat tac ttt ctt gtt ggt tat gac ttc cca age tac atg gat 2527 
Arg Gly Asp Tyr Phe Leu Val Gly Tyr Asp Phe Pro Ser Tyr Met Asp 
780 785 790 

get cag gaa aaa gta gac gaa gca tat cgt gat aag aaa agg tgg eta 2575 
Ala Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Lys Lys Arg Trp Leu 
795 800 805 

aaa atg tct att tta age act get ggg agt ggg aag ttc age agt gac 2623 
Lys Met Ser He Leu Ser Thr Ala Gly Ser Gly Lys Phe Ser Ser Asp 
810 815 820 

agg aca att get cag tat get aag gaa att tgg aac ate gaa gaa tgc 2671 
Arg Thr He Ala Gin Tyr Ala Lys Glu He Trp Asn He Glu Glu Cys 
825 830 835 

egg gta cca taa tttcaaggct ctgtatagta ctagagcatt gaaattaatg 2723 

Arg Val. Pro 

840 

acagtatata gtcatgaata aaaaagaaca taattttcta tatttgattt tagtatgeca 2783 

tatcaggttt caactgtatt attattatag taagtgtcgt ttctctcgat geatctgett 2843 

ctacattatg aaaatatatt tgtatcatga tattttttat attggtttaa tttcaattca 2903 

atcttcc 291Q 
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<210> 


26 


<211> 


842 


<212> 


PRT 


<213> 


Vicia faba 



<400> 26 



Met Gly Phe Lys Val Glu Thr Asn Gly Gly Asp Gly Ser Leu Val Ser 
15 10 15 



Ala Lys Val Pro Pro Leu Ala Asn Pro Leu Ala Glu Lys Pro Asp Glu 
20 25 30 



He Ala Ser Asn He Ser Tyr His Ala Gin Tyr Thr Pro His Phe Ser 
35 40 45 



Pro Phe Lys Phe Gin Leu Gin Gin Ala Tyr Tyr Ala Thr Ala Glu Ser 
50 55 6 o 



Val Arg Asp Arg Leu He Gin Gin Trp Asn Glu Thr Tyr Leu His Phe 
65 7 0 75 80 



His Lys Val Asp Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Phe Leu 
85 90 95 
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Gin Gly Arg Ala Leu Thr Asn Ala He Gly Asn Leu Asn He Gin Asp 
J 00 105 no 



Ala Tyr Ala Asp Ala Leu Arg Lys Phe Gly Leu Glu Leu Glu Glu Il< 



115 



120 



125 



Thr Glu Gin Glu Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg 
130 135 140 



Leu Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala 
145 150 155 i 6 o 



Trp Gly Tyr Gly Leu Arg Tyr Arg Tyr Gly Leu Phe Lys Gin He He 
16 5 170 175 



Thr Lys Glu Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu Lys Phe 
180 185 190 



Ser Pro Trp Glu He Val Arg His Asp Val Leu Tyr Pro He Arg Phe 
195 200 205 
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Phe Gly Gin Val Glu Val Asn Pro Asp Gly Ser Arg Gin Trp He Gly 
210 215 220 



Gly Glu Val He Gin Ala Leu Ala Tyr Asp Val Pro He Pro Gly Tyr 
225 230 235 240 



Gin Thr Lys Asn Thr He Ser Leu Arg Leu Trp Glu Ala Lys Ala Cys 
245 250 255 



Ala Asp Asp Phe Asp Leu Phe Leu Phe Asn Asp Gly Gin Leu Glu Ser 
260 265 270 



Ala Ser Val Leu His Ser Arg Ala Gin Gin He Cys Ser Val Leu Tyr 
275 280 285 



Pro Gly Asp Ala Thr Glu Gly Gly Lys Leu Leu Arg Leu Lys Gin Gin 
290 295 300 



Tyr Phe Leu Cys Ser Ala Ser Leu Gin Asp He He Ser Arg Phe Lys 
305 310 315 320 
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Glu Arg Arg Gin Gly Pro Trp Asn Trp Ser Glu Phe Pro Thr Lys Val 
325 330 335 



Ala Val Gin Leu Asn Asp Thr His Pro Thr Leu Ser He Pro Glu Leu 
340 345 350 



Met Arg Leu Leu Met Asp Asp Glu Gly Leu Gly Trp Asp Glu Ala Trp 
355 360 365 



Ala Val Thr Ser Lys Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro 
370 375 380 



Glu Ala Leu Glu Lys Trp Ser Gin Pro Val Met Trp Lys Leu Leu Pro 
385 390 395 400 



Arg His Met Glu He He Glu Glu He Asp Arg Arg Phe Val Ala Leu 
405 410 415 



He Ser Lys Thr Arg Leu Asp Leu Glu Asp Glu Val Ser Asn Met Arg 
420 425 430 



He Leu Asp Asn Asn Leu Gin Lys Pro Val Val Arg Met Ala Asn Leu 
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Cys Val Val Ser Ser His Thr Val Asn Gly Val Ala Gin Leu His Ser 
450 455 460 



Asp He Leu Lys Ser Glu Leu Phe Ala Ser Tyr Val Ser He Trp Pro 
465 470 475 480 



Thr Lys Phe Gin Asn Lys Thr Asn Gly He Thr Pro Arg Arg Trp He 
485 490 495 



Asn Phe Cys Ser Pro Glu Leu Ser Arg He lie Thr Lys Trp Leu Lys 
500 505 510 



Thr Asp Lys Trp Val Thr Asn Leu Asp Leu Leu Thr Gly Leu Arg Glu 
515 520 525 



Phe Ala Asp Asn Glu Asp Leu Gin Ala Glu Trp Leu Ser Ala Lys Arg 
530 535 540 



Ala Asn Lys Gin Arg Leu Ala Gin Tyr Val Leu Gin Val Thr Gly Glu 
545 550 555 560 
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Asn He Asp Pro Asp Ser Leu Phe Asp He Gin Val Lys Arg He His 
565 570 575 



Glu Tyr Lys Arg Gin Leu Leu Asn He Leu Gly Val He Tyr Arg Tyr 
580 585 590 



Lys Lys Leu Lys Glu Met Ser Pro Glu Glu Arg Lys Ser Thr Thr Ala 
595 600 605 



Arg Thr Val Met He Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala 
610 615 620 



Lys Arg He Val Lys Leu Val Asp Asp Val Gly Ser Val Val Asn Ser 
625 630 ' 635 640 



Asp Pro Glu Val Asn Ser Tyr Leu Lys Val Val Phe Val Pro Asn Tyr 
645 650 655 



Asn Val Ser Val Ala Glu Val Leu He Pro Gly Ser Glu Leu Ser Gin 
660 665 670 
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His He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys 
675 680 685 



Phe Ala Leu Asn Arg Val Leu He He Gly Thr Leu Asp Gly Ala Asn 
690 695 700 



Val Glu He Arg Glu Glu He Gly Glu Glu Asn Phe Phe Leu Phe Gly 
705 710 715 



720 



Ala Thr Ala Asp Glu Val Pro Arg Leu Arg Lys Glu Arg Glu Asn Gly 
725 730 735 



Leu Phe Lys Pro Asp Pro Arg Phe Glu Glu Ala Lys Lys Phe He Arg 
740 745 750 



Ser Gly Val Phe Gly Ser Tyr Asp Tyr Asn Pro Leu Leu Asp Ser Leu 
755 760 765 



Glu Gly Asn Ser Gly Tyr Gly Arg Gly Asp Tyr Phe Leu Val Gly Tyr 
7 ™ 775 780 



tBIE#2 004-3066892 



#H 2003-173972 ^- v : 323/ 

Asp Phe Pro Ser Tyr Met Asp Ala Gin Glu Lys Val Asp Glu Ala Tyr 
78 5 790 795 800 

Arg Asp Lys Lys Arg Trp Leu Lys Met Ser He Leu Ser Thr Ala Gly 
805 810 815 

Ser Gly Lys Phe Ser Ser Asp Arg Thr He Ala Gin Tyr Ala Lys Glu 
820 825 830 

He Trp Asn He Glu Glu Cys Arg Val Pro 
835 840 



<210> 27 

<211> 2526 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (1)..(2526) 

<400> 27 

atg gca aac gcc aat gga aaa get gcg act agt tta ccg gag aaa ate 48 
Met Ala Asn Ala Asn Gly Lys Ala Ala Thr Ser Leu Pro Glu Lys He 
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10 



15 



teg get aag gcg aat ccg gag gee gat gat get acg gag ate get ggg 
Ser Ala Lys Ala Asn Pro Glu Ala Asp Asp Ala Thr Glu He Ala Gly 
20 25 30 



96 



aat ate gtc tac cac gee aag tac agt cca cat ttc tct cca ttg aag 
Asn He Val Tyr His Ala Lys Tyr Ser Pro His Phe Ser Pro Leu Lys 
35 40 45 



144 



ttc ggg cct gag caa get etc tac get ace gca gag agt ctt cgc gat 
Phe Gly Pro Glu Gin Ala Leu Tyr Ala Thr Ala Glu Ser Leu Arg Asp 
50 55 60 



192 



cgt etc att cag ctg tgg aat gag act tat gtt cat ttt aac aaa gtt 
Arg Leu lie Gin Leu Trp Asn Glu Thr Tyr Val His Phe Asn Lys Val 
65 70 75 80 



240 



gat cca aaa caa act tat tac ttg tea atg gag tat etc caa ggt cgt 
Asp Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Tyr Leu Gin Gly Arg 
85 90 95 



288 



get ttg acc aat gee att ggg aat ttg aac ctt caa ggt cca tat get 
Ala Leu Thr Asn Ala He Gly Asn Leu Asn Leu Gin Gly Pro Tyr Ala 
100 105 no 



336 



gat gca ctg cgt acg ctg ggt tat gag ctt gag gag ata get gag cag 
Asp Ala Leu Arg Thr Leu Gly Tyr Glu Leu Glu Glu He Ala Glu Gin 
H5 120 125 



384 
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gag aaa gat gca get eta gga aat ggt ggg tta ggg aga ctt gec teg 
Glu Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser 
130 135 UO 



432 



tgt ttc ttg gat teg atg gee ace eta aat ctg cct get tgg ggt tat 
Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr 
145 150 155 160 



480 



ggt ttg agg tac aga cat ggg ttg ttt aag caa ata ate aca aag aaa 
Gly Leu Arg Tyr Arg His Gly Leu Phe Lys Gin He He Thr Lys Lys 
165 170 175 



528 



ggt caa gaa gag att cca gag gac tgg ctt gag aaa ttc age cca tgg 
Gly Gin Glu Glu He Pro Glu Asp Trp Leu Glu Lys Phe Ser Pro Trp 
180 185 190 



576 



gaa att gtg agg cac gac gtg gta ttc cct gtc aga ttt ttc ggc aag 
Glu He Val Arg His Asp Val Val Phe Pro Val Arg Phe Phe Gly Lys 
195 200 205 



624 



gtg caa gta aat ccg gat gga tea agg aaa tgg gta gat ggt gat gtt 
Val Gin Val Asn Pro Asp Gly Ser Arg Lys Trp Val Asp Gly Asp Val 
210 215 220 



672 



gta caa get ctt get tat gac gtg cca ate ccg gga tat ggc aca aag 
Val Gin Ala Leu Ala Tyr Asp Val Pro He Pro Gly Tyr Gly Thr Lys 
225 230 235 240 



720 
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aac aca ate agt etc cgt etc tgg gaa gca aaa get aga get gag gat 
Asn Thr He Ser Leu Arg Leu Trp Glu Ala Lys Ala Arg Ala Glu Asp 
24 5 250 255 



768 



ctt gat ctt ttt cag ttc aac gaa gga gaa tat gaa ttg get gca cag 
Leu Asp Leu Phe Gin Phe Asn Glu Gly Glu Tyr Glu Leu Ala Ala Gin 
260 265 270 



816 



ctt cat tct cga get caa cag att tgc act gtt tta tat cca gga gat 
Leu His Ser Arg Ala Gin Gin He Cys Thr Val Leu Tyr Pro Gly Asp 
27 5 280 285 



864 



get ace gag aat ggg aag tta tta egg tta aaa cag cag ttc ttt etc 
Ala Thr Glu Asn Gly Lys Leu Leu Arg Leu Lys Gin Gin Phe Phe Leu 
290 295 300 



912 



tgc agt get teg ctt cag gat att ata tea aga ttt cac gag agg age 
Cys Ser Ala Ser Leu Gin Asp He He Ser Arg Phe His Glu Arg Ser 
305 310 315 320 



960 



acc act gaa ggc age egg aaa tgg tea gag ttt cca agt aaa gtt get 
Thr Thr Glu Gly Ser Arg Lys Trp Ser Glu Phe Pro Ser Lys Val Ala 
325 330 335 



1008 



gtt caa atg aat gac aca cac cca act ctt gca ata cct gag etc atg 
Val Gin Met Asn Asp Thr His Pro Thr Leu Ala He Pro Glu Leu Met 
340 345 350 



1056 
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cga ttg eta atg gat gac aat gga ctt gga tgg gat gag get tgg gat 
Arg Leu Leu Met Asp Asp Asn Gly Leu Gly Trp Asp Glu Ala Trp Asp 
355 360 365 

gtg aca tea aag acc gtt get tac ace aat cac act gtc ctt cct gaa 1152 
Val Thr Ser Lys Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu 
370 375 380 

gcg ttg gag aaa tgg tea caa tct ttg atg tgg aag ctt ctt cct cgt 1200 
Ala Leu Glu Lys Trp Ser Gin Ser Leu Met Trp Lys Leu Leu Pro Arg 
385 390 395 400 

cat atg gaa ata ata gaa gag att gac aag agg ttt gtt caa acc att 1248 
His Met Glu He He Glu Glu He Asp Lys Arg Phe Val Gin Thr He 
405 410 415 

cgc gat aca aga gtt gat ctg gag gat aag att tea agt ttg age ate 1296 
Arg Asp Thr Arg Val Asp Leu Glu Asp Lys He Ser Ser Leu Ser He 
420 425 430 

tta gat aac aat cca caa aag cct gtg gtg aga atg get aac tta tgt 1344 
Leu Asp Asn Asn Pro Gin Lys Pro Val Val Arg Met Ala Asn Leu Cys 
435 440 445 

gtt gta tec teg cat acg gtg aat ggc gtt get cag tta cac agt gat 1392 
Val Val Ser Ser His Thr Val Asn Gly Val Ala Gin Leu His Ser Asp 
450 455 460 

ate ttg aag get gag tta ttc gca gac tat gtc tct ata tgg cca aac 1440 



v : 327/ 
1104 
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He Leu Lys Ala Glu Leu Phe Ala Asp Tyr Val Ser He Trp Pro Asn 
465 470 475 480 

aag ttt caa aac aag act aat ggc ate aca cct cga agg tgg tta cgt 1488 
Lys Phe Gin Asn Lys Thr Asn Gly He Thr Pro Arg Arg Trp Leu Arg 
485 490 495 

ttc tgc age cct gag etc agt gat ata ate aca aag tgg tta aag act 1536 
Phe Cys Ser Pro Glu Leu Ser Asp lie Il e Thr Lys Trp Leu Lys Thr 
500 505 510 

gac aaa tgg att acc gat ctt gac eta ctt acc ggt ctt cgc cag ttt 1584 
Asp Lys Trp He Thr Asp Leu Asp Leu Leu Thr Gly Leu Arg Gin Phe 
515 520 525 



gcg gac aat gaa gaa etc caa tct gaa tgg get tct gca aag aca gec 
Ala Asp Asn Glu Glu Leu Gin Ser Glu Trp Ala Ser Ala Lys Thr Ala 
530 535 540 



1632 



aat aag aaa cgt ttg get caa tat ata gag cgt gtg act ggt gtg agt 1680 
Asn Lys Lys Arg Leu Ala Gin Tyr He Glu Arg Val Thr Gly Val Ser 
545 550 555 560 

ate gat cca aca age tta ttt gac ata caa gtt aag cgt ate cac gaa 1728 
He Asp Pro Thr Ser Leu Phe Asp Ile Gin Val Lys Arg He His Glu 
565 570 5?5 

tac aag agg cag ctg atg aac att ctt gga gta gta tac aga ttc aag 1776 
Tyr Lys Arg Gin Leu Met Asn Ile Leu Gly Val Val Tyr Arg Phe Lys 
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aaa eta aag gag atg aag cct gag gag agg aag aaa aca gtt cct cgt 
Lys Leu Lys Glu Met Lys Pro Glu Glu Arg Lys Lys Thr Val Pro Arg 
595 600 605 



1824 



act gtc atg att ggg ggt aaa gca ttt gec acc tat aca aat gca aaa 
Thr Val Met He Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys 
610 615 620 



1872 



egg ata gtg aag ctg gtg aat gat gtt ggt gat gtt gtt aac age gat 
Arg He Val Lys Leu Val Asn Asp Val Gly Asp Val Val Asn Ser Asp 
625 630 635 640 



1920 



cca gag gtc aac gaa tac eta aag gtg gta ttt gtt cca aac tac aat 
Pro Glu Val Asn Glu Tyr Leu Lys Val Val Phe Val Pro Asn Tyr Asn 
645 650 655 



1968 



gtc act gta gcg gag atg eta ata ccc gga agt gag eta tct caa cac 
Val Thr Val Ala Glu Met Leu He Pro Gly Ser Glu Leu Ser Gin His 
660 665 670 



2016 



ate age aca gca ggc atg gag gca agt ggt acc age aat atg aaa ttc 
He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe 
675 680 685 



2064 



get etc aac ggt tgt ctt att ata gga acc ctt gat ggg get aat gtt 
Ala Leu Asn Gly Cys Leu lie lie Gly Thr Leu Asp Gly Ala Asn Val 
690 695 700 



2112 
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gag ata aga gag gag gtt ggc gaa gaa aat ttc ttt ctt ttt ggt gca 
Glu He Arg Glu Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala 
705 710 715 720 



2160 



acg gcc gat cag gtc cct cga ctg cgt aaa gaa cga gaa gac gga ctg 
Thr Ala Asp Gin Val Pro Arg Leu Arg Lys Glu Arg Glu Asp Gly Leu 
72 5 730 735 



2208 



ttc aaa ccc gat cct egg ttc gaa gag gca aag cag ttt gtc aaa agt 
Phe Lys Pro Asp Pro Arg Phe Glu Glu Ala Lys Gin Phe Val Lys Ser 
740 745 750 



2256 



gga gtg ttt ggg age tac gat tat ggt cca etc ctt gat tct ctt gag 
Gly Val Phe Gly Ser Tyr Asp Tyr Gly Pro Leu Leu Asp Ser Leu Glu 
755 760 765 



2304 



ggt aac aca ggt ttt gga cgt ggt gat tac ttc ctg gtt ggg tat gac 
Gly Asn Thr Gly Phe Gly Arg Gly Asp Tyr Phe Leu Val Gly Tyr Asp 
770 775 780 



2352 



ttc ccc age tac atg gac get cag gcc aaa gtt gac gaa get tat aag 
Phe Pro Ser Tyr Met Asp Ala Gin Ala Lys Val Asp Glu Ala Tyr Lys 
785 790 795 800 



2400 



gac egg aag ggg tgg ctg aaa atg teg ata ttg age aca gcc ggg tea 
Asp Arg Lys Gly Trp Leu Lys Met Ser He Leu Ser Thr Ala Gly Ser 
805 810 815 



2448 
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gga aag ttc age agt gac cgt aca ata get cag tat gee aaa gag att 2496 
Gly Lys Phe Ser Ser Asp Arg Thr He Ala Gin Tyr Ala Lys Glu He 
82 0 825 830 



tgg aac att gag get tgt cct gtt ccc taa 
Tip Asn He Glu Ala Cys Pro Val Pro 
835 840 



<210> 28 

<211> 841 

<212> PRT 

<213> Arabidopsis thai i ana 

<400> 28 

Met Ala Asn Ala Asn Gly Lys Ala Ala Thr Ser Leu Pro Glu Lys He 
1 5 10 15 



Ser Ala Lys Ala Asn Pro Glu Ala Asp Asp Ala Thr Glu He Ala Gly 
20 25 30 



Asn He Val Tyr His Ala Lys Tyr Ser Pro His Phe Ser Pro Leu Lys 
35 40 45 



Phe Gly Pro Glu Gin Ala Leu Tyr Ala Thr Ala Glu Ser Leu Arg Asp 



2526 
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50 



55 



60 



Arg Leu He Gin Leu Tip Asn Glu Thr Tyr Val His Phe Asn Lys Val 
65 70 75 80 



Asp Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Tyr Leu Gin Gly Arg 
85 90 95 



Ala Leu Thr Asn Ala He Gly Asn Leu Asn Leu Gin Gly Pro Tyr Ala 
100 105 HO 



Asp Ala Leu Arg Thr Leu Gly Tyr Glu Leu Glu Glu He Ala Glu Gin 
H5 120 125 



Glu Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser 
130 135 140 



Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr 
245 150 155 160 



Gly Leu Arg Tyr Arg His Gly Leu Phe Lys Gin He He Thr Lys Lys 
165 170 175 
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Gly Gin Glu Glu He Pro Glu Asp Trp Leu Glu Lys Phe Ser Pro Trp 
180 185 190 



Glu He Val Arg His Asp Val Val Phe Pro Val Arg Phe Phe Gly Lys 
195 200 205 



Val Gin Val Asn Pro Asp Gly Ser Arg Lys Trp Val Asp Gly Asp Val 
210 215 220 



Val Gin Ala Leu Ala Tyr Asp Val Pro He Pro Gly Tyr Gly Thr Lys 
225 230 235 240 



Asn Thr He Ser Leu Arg Leu Trp Glu Ala Lys Ala Arg Ala Glu Asp 
245 250 



255 



Leu Asp Leu Phe Gin Phe Asn Glu Gly Glu Tyr Glu Leu Ala Ala Gin 
260 265 270 



Leu His Ser Arg Ala Gin Gin He Cys Thr Val Leu Tyr Pro Gly Asp 
275 280 



285 
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Ala Thr Glu Asn Gly Lys Leu Leu Arg Leu Lys Gin Gin Phe Phe Leu 
290 295 300 



Cys Ser Ala Ser Leu Gin Asp He He Ser Arg Phe His Glu Arg Ser 
305 310 315 320 



Thr Thr Glu Gly Ser Arg Lys Trp Ser Glu Phe Pro Ser Lys Val Ala 
325 330 



Val Gin Met Asn Asp Thr His Pro Thr Leu Ala He Pro Glu Leu Met 
340 345 350 



Arg Leu Leu Met Asp Asp Asn Gly Leu Gly Trp Asp Glu Ala Trp Asp 
355 360 365 



Val Thr Ser Lys Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu 
370 375 380 



Ala Leu Glu Lys Trp Ser Gin Ser Leu Met Trp Lys Leu Leu Pro Arg 
385 390 395 400 
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His Met Glu He He Glu Glu He Asp Lys Arg Phe Val Gin Thr Il< 
405 410 415 
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Arg Asp Thr Arg Val Asp Leu Glu Asp Lys He Ser Ser Leu Ser He 
420 425 43 0 



Leu Asp Asn Asn Pro Gin Lys Pro Val Val Arg Met Ala Asn Leu Cys 
435 440 445 



Val Val Ser Ser His Thr Val Asn Gly Val Ala Gin Leu His Ser Asp 
450 455 



460 



He Leu Lys Ala Glu Leu Phe Ala Asp Tyr Val Ser He Trp Pro Asn 
465 470 



475 



480 



Lys Phe Gin Asn Lys Thr Asn Gly lie Thr Pro Arg Arg Trp Leu Arg 
485 490 495 



Phe Cys Ser Pro Glu Leu Ser Asp He lie Thr Lys Trp Leu Lys Thr 
500 505 



510 



Asp Lys Trp He Thr Asp Leu Asp Leu Leu Thr Gly Leu Arg Gin Phe 
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Ala Asp Asn Glu Glu Leu Gin Ser Glu Trp Ala Ser Ala Lys Thr Ala 
530 535 540 



Asn Lys Lys Arg Leu Ala Gin Tyr He Glu Arg Val Thr Gly Val Ser 
545 550 555 560 



He Asp Pro Thr Ser Leu Phe Asp He Gin Val Lys Arg He His Glu 
565 570 575 



Tyr Lys Arg Gin Leu Met Asn He Leu Gly Val Val Tyr Arg Phe Lys 
580 585 590 



Lys Leu Lys Glu Met Lys Pro Glu Glu Arg Lys Lys Thr Val Pro Arg 
595 600 605 



Thr Val Met He Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys 
610 615 620 



Arg He Val Lys Leu Val Asn Asp Val Gly Asp Val Val Asn Ser Asp 
625 630 635 640 
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Pro Glu Val Asn Glu Tyr Leu Lys Val Val Phe Val Pro Asn Tyr Asn 
645 650. 655 



Val Thr Val Ala Glu Met Leu He Pro Gly Ser Glu Leu Ser Gin Hi* 



660 



665 



670 



He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe 
675 680 685 



Ala Leu Asn Gly Cys Leu He lie Gly Thr Leu Asp Gly Ala Asn Val 
690 695 700 



Glu He Arg Glu Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Al 
705 7I0 715 



a 

720 



Thr Ala Asp Gin Val Pro Arg Leu Arg Lys Glu Arg Glu Asp Gly Leu 
725 730 



735 



Phe Lys Pro Asp Pro Arg Phe Glu Glu Ala Lys Gin Phe Val Lys Ser 
740 745 750 
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Gly Val Phe Gly Ser Tyr Asp Tyr Gly Pro Leu Leu Asp Ser Leu Glu 
755 760 765 

Gly Asn Thr Gly Phe Gly Arg Gly Asp Tyr Phe Leu Val Gly Tyr Asp 
770 775 780 

Phe Pro Ser Tyr Met Asp Ala Gin Ala Lys Val Asp Glu Ala Tyr Lys 
785 790 795 800 

Asp Arg Lys Gly Trp Leu Lys Met Ser He Leu Ser Thr Ala Gly Ser 
805 810 . 815 

Gly Lys Phe Ser Ser Asp Arg Thr He Ala Gin Tyr Ala Lys Glu He 
820 825 830 

Trp Asn He Glu Ala Cys Pro Val Pro 
835 840 

<210> 29 
<211> 2655 
<212> DNA 

<213> Solanum tuberosum 
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<220> 

<221> CDS 

<222> (12) . . (2528) 

<400> 29 

gtttattttc c atg gaa ggt ggt gca aaa teg aat gat gta tea gca gca 50 
Met Glu Gly Gly Ala Lys Ser Asn Asp Val Ser Ala Ala 
1 5 io 

cct att get caa cca ctt tct gaa gac cct act gac att gca tct aat 98 
Pro He Ala Gin Pro Leu Ser Glu Asp Pro Thr Asp He Ala Ser Asn 
!5 20 25 

ate aag tat cat get caa tat act cct cat ttt tct cct ttc aag ttt 146 
He Lys Tyr His Ala Gin Tyr Thr Pro His Phe Ser Pro Phe Lys Phe 
30 35 40 45 

gag cca eta caa gca tac tat get get act get gac agt gtt cgt gat 194 
Glu Pro Leu Gin Ala Tyr Tyr Ala Ala Thr Ala Asp Ser Val Arg Asp 
50 55 60 

cgc ttg ate aaa caa tgg aat gac acc tat ctt cat tat gac aaa gtt 242 
Arg Leu He Lys Gin Trp Asn Asp Thr Tyr Leu His Tyr Asp Lys Val 
65 70 75 

aat cca aag caa aca tac tac tta tea atg gag tat etc cag ggg cga 290 
Asn Pro Lys Gin Thr Tyr Tyr Leu Ser Met Glu Tyr Leu Gin Gly Arg 
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get ttg aca aat gca gtt gga aac tta gac ate cac aat gca tat get 
Ala Leu Thr Asn Ala Val Gly Asn Leu Asp He His Asn Ala Tyr Ala 
95 100 105 



338 



gat get tta aac aaa ctg ggt cag cag ctt gag gag gtc gtt gag cag 
Asp Ala Leu Asn Lys Leu Gly Gin Gin Leu Glu Glu Val Val Glu Gin 
110 . H5 120 125 



386 



gaa aaa gat gca gca tta gga aat ggt ggt tta gga agg etc get tea 
Glu Lys Asp Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser 
130 135 140 



434 



tgc ttt ctt gat tec atg gec aca ttg aac ctt cca gca tgg ggt tat 
Cys Phe Leu Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr 
145 150 155 



482 



ggc ttg agg tac aga tat gga ctt ttt aag cag ctt ate aca aag get 
Gly Leu Arg Tyr Arg Tyr Gly Leu Phe Lys Gin Leu He Thr Lys Ala 
160 165 170 



530 



ggg caa gaa gaa gtt cct gaa gat tgg ttg gag aaa ttt agt ccc tgg 
Gly Gin Glu Glu Val Pro Glu Asp Trp Leu Glu Lys Phe Ser Pro Trp 
175 180 i 8 5 



578 



gaa att gta agg cat gat gtt gtc ttt cct ate agg ttt ttt ggt cat 
Glu He Val Arg His Asp Val Val Phe Pro He Arg Phe Phe Gly His 
190 195 200 205 



626 
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gtt gaa gtc etc cct tct ggc teg cga aaa tgg gtt ggt gga gag gtc 674 
Val Glu Val Leu Pro Ser Gly Ser Arg Lys Trp Val Gly Gly Glu Val 
210 215 220 

eta cag get ctt gca tat gat gtg cca att cca gga tac aga act aaa 722 
Leu Gin Ala Leu Ala Tyr Asp Val Pro He Pro Gly Tyr Arg Thr Lys 
225 230 235 

aac act aat agt ctt cgt etc tgg gaa gec aaa gca age tct gag gat 770 
Asn Thr Asn Ser Leu Arg Leu Trp Glu Ala Lys Ala Ser Ser Glu Asp 
240 245 250 



ttc aac ttg ttt ctg ttt aat gat gga cag tat gat get get gca cag 
Phe Asn Leu Phe Leu Phe Asn Asp Gly Gin Tyr Asp Ala Ala Ala Gin 
255 260 265 



818 



ctt cat tct agg get cag cag att tgt get gtt etc tac cct ggg gat 866 
Leu His Ser Arg Ala Gin Gin He Cys Ala Val Leu Tyr Pro Gly Asp 
270 275 280 285 

get aca gag aat gga aaa etc tta egg eta aag caa caa ttt ttt ctg 914 
Ala Thr Glu Asn Gly Lys Leu Leu Arg Leu Lys Gin Gin Phe Phe Leu 
290 295 300 

tgc agt gca teg ctt cag gat att att gee aga ttc aaa gag aga gaa 962 
Cys Ser Ala Ser Leu Gin Asp He He Ala Arg Phe Lys Glu Arg Glu 
305 310 315 
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gat gga aag ggt tct cac cag tgg tct gaa ttc ccc aag aag gtt gcg 
Asp Gly Lys Gly Ser His Gin Trp Ser Glu Phe Pro Lys Lys Val Ala 
320 325 330 



1010 



ata caa eta aat gac aca cat cca act ctt acg att cca gag ctg atg 
He Gin Leu Asn Asp Thr His Pro Thr Leu Thr He Pro Glu Leu Met 
335 340 345 



1058 



egg ttg eta atg gat gat gaa gga ctt ggg tgg gat gaa tct tgg aat 
Arg Leu Leu Met Asp Asp Glu Gly Leu Gly Trp Asp Glu Ser Trp Asn 

355 360 



350 



365 



ate act act agg aca att gec tat acg aat cat aca gtc eta cct gaa 
He Thr Thr Arg Thr He Ala Tyr Thr Asn His Thr Val Leu Pro Glu 
370 375 



380 



gca ctt gaa aaa tgg tct cag gca gtc atg tgg aag etc ctt cct aga 
Ala Leu Glu Lys Trp Ser Gin Ala Val Met Trp Lys Leu Leu Pro Arg 
385 390 



395 



1106 



1154 



1202 



cat atg gaa ate att gaa gaa att gac aaa egg ttt gtt get aca ata 1250 
His Met Glu He He Glu Glu He Asp Lys Arg Phe Val Ala Thr He 
400 405 



410 



atg tea gaa aga cct gat ctt gag aat aag atg cct age atg cgc att 
Met Ser Glu Arg Pro Asp Leu Glu Asn Lys Met Pro Ser Met Arg He 
. 415 420 425 



ttg gat cac aac gec aca aaa cct gtt gtg cat atg get 



aac ttg tgt 



1298 



1346 
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Leu Asp His Asn Ala Thr Lys Pro Val Val His Met Ala Asn Leu Cys 
430 4 35 440 445 
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gtt gtc tct tea cat acg gta aat ggt gtt gec cag ctg cat agt gac 
Val Val Ser Ser His Thr Val Asn Gly Val Ala Gin Leu His Ser Asp 
450 455 460 



1394 



ate ctg aag get gag tta ttt get gat tat gtc tct gta tgg ccc acc 
He Leu Lys Ala Glu Leu Phe Ala Asp Tyr Val Ser Val Trp Pro Thr 
465 470 475 



1442 



aag ttc cag aat aag acc aat ggt ata act cct cgt agg tgg ate cga 
Lys Phe Gin Asn Lys Thr Asn Gly He Thr Pro Arg Arg Trp He Arg 
480 485 490 



1490 



ttt tgt agt cct gag ctg agt cat ata att acc aag tgg tta aaa aca 1538 
Phe Cys Ser Pro Glu Leu Ser His He He Thr Lys Trp Leu Lys Thr 
495 500 505 



gat caa tgg gtg acg aac etc gaa ctg ctt get aat ctt egg gag ttt 
Asp Gin Trp Val Thr Asn Leu Glu Leu Leu Ala Asn Leu Arg Glu Phe 
510 515 520 



525 



1586 



get gat aat teg gag etc cat get gaa tgg gaa tea gec aag atg gec 
Ala Asp Asn Ser Glu Leu His Ala Glu Trp Glu Ser Ala Lys Met Ala 
530 535 540 



1634 



aac aag cag cgt ttg gca cag tat ata ctg cat gtg aca ggt gtg age 
Asn Lys Gin Arg Leu Ala Gin Tyr He Leu His Val Thr Gly Val Ser 



1682 
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545 



550 



555 



ate gat cca aat tec ctt ttt gac ata caa gtc aaa cgt ate cat gaa 
He Asp Pro Asn Ser Leu Phe Asp He Gin Val Lys Arg He His Glu 
560 565 570 



1730 



tac aaa agg cag ctt eta aat att ctg ggc gtc ate tat aga tac aag 
Tyr Lys Arg Gin Leu Leu Asn He Leu Gly Val He Tyr Arg Tyr Lys 
57 5 580 585 



1778 



aag ctt aag gga atg age cct gaa gaa agg aaa aat aca act cct cgc 
Lys Leu Lys Gly Met Ser Pro Glu Glu Arg Lys Asn Thr Thr Pro Arg 
590 595 600 605 



1826 



aca gtc atg att gga gga aaa gca ttt gca aca tac aca aat gca aaa 
Thr Val Met He Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys 
610 615 620 



1874 



cga att gtc aag etc gtg act gat gtt ggc gac gtt gtc aat agt gac 
Arg He Val Lys Leu Val Thr Asp Val Gly Asp Val Val Asn Ser Asp 
625 630 635 



1922 



cct gac gtc aat gac tat ttg aag gtg gtt ttt gtt ccc aac tac aat 
Pro Asp Val Asn Asp Tyr Leu Lys Val Val Phe Val Pro Asn Tyr Asn 
640 645 650 



1970 



gta tct gtg gca gag atg ctt att ccg gga agt gag eta tea caa cac 
Val Ser Val Ala Glu Met Leu He Pro Gly Ser Glu Leu Ser Gin His 
655 660 665 



2018 
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ate agt act gca ggc atg gaa gca agt gga aca age aac atg aaa ttt 2066 
He Ser Thr Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe 
670 675 680 685 

gee ctt aat gga tge ctt ate att ggg aca eta gat ggg g CC aat gtg 2114 
Ala Leu Asn Gly Cys Leu He He Gly Thr Leu Asp Gly Ala Asn Val 
690 695 700 



gaa att agg gag gaa att gga gaa gat aac ttc ttt ctt ttt ggt gca 
Glu He Arg Glu Glu He Gly Glu Asp Asn Phe Phe Leu Phe Gly Ala 
705 7 10 715 



2162 



aca get gat gaa gtt cct caa ctg cgc aaa gat cga gag aat gga ctg 
Thr Ala Asp Glu Val Pro Gin Leu Arg Lys Asp Arg Glu Asn Gly Leu 
720 725 730 



2210 



ttc aaa cct gat cct egg ttt gaa gag gca aaa caa ttt att agg tct 
Phe Lys Pro Asp Pro Arg Phe Glu Glu Ala Lys Gin Phe He Arg Ser 
735 740 745 



2258 



gga gca ttt ggg acg tat gat tat aat ccc etc ctt gaa tea ctg gaa 2306 
Gly Ala Phe Gly Thr Tyr Asp Tyr Asn Pro Leu Leu Glu Ser Leu Glu 
750 755 760 765 

ggg aac teg gga tat ggt cgt gga gac tat ttt ctt gtt ggt cat gat 2354 
Gly Asn Ser Gly Tyr Gly Arg Gly Asp Tyr Phe Leu Val Gly His Asp 
770 775 . 780 
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ttt ccg age tac atg gat get cag gca agg gtt gat gaa get tac aag 2402 
Phe Pro Ser Tyr Met Asp Ala Gin Ala Arg Val Asp Glu Ala Tyr Lys 
785 790 795 

gac agg aaa aga tgg ata aag atg tct ata ctg age act agt ggg agt 2450 
Asp Arg Lys Arg Trp He Lys Met Ser He Leu Ser Thr Ser Gly Ser 
800 805 810 

ggc aaa ttt agt agt gac cgt aca att tct caa tat gca aaa gag ate 2498 
Gly Lys Phe Ser Ser Asp Arg Thr He Ser Gin Tyr Ala Lys Glu He 
815 820 8 25 

tgg aac att gec gag tgt cgc gtg cct tga gcacacttct gaacctggta 2548 
Trp Asn He Ala Glu Cys Arg Val Pro 
830 835 

tctaataagg atctaatgtt cattgtttac tagcatatga ataatgtaag ttcaagcaca 2608 
acatgettte ttatttccta ctgctctcaa gaagcagtta tttgttg 2655 



<210> 30 

<211> 838 

<212> PRT 

<213> Solanum tuberosum 

<400> 30 
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Met Glu Gly Gly Ala Lys Ser Asn Asp Val Ser Ala Ala Pro He Ala 
1 5 



10 



15 



Gin Pro Leu Ser Glu Asp Pro Thr Asp He Ala Ser Asn He Lys Tyr 
20 25 so 



His Ala Gin Tyr Thr Pro His Phe Ser Pro Phe Lys Phe Glu Pro Leu 
35 40 45 



Gin Ala Tyr Tyr Ala Ala Thr Ala Asp Ser Val Arg Asp Arg Leu Il< 
50 55 60 



Lys Gin Trp Asn Asp Thr Tyr Leu His Tyr Asp Lys Val Asn Pro Lys 
65 70 75 



80 



Gin Thr Tyr Tyr Leu Ser Met Glu Tyr Leu Gin Gly Arg Ala Leu Thr 
85 90 95 



Asn Ala Val Gly Asn Leu Asp He His Asn Ala Tyr Ala Asp Ala Leu 
100 105 



110 
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Asn Lys Leu Gly Gin Gin Leu Glu Glu Val Val Glu Gin Glu Lys Asp 
115 120 125 



Ala Ala Leu Gly Asn Gly Gly Leu Gly Arg Leu Ala Ser Cys Phe Leu 
130 135 140 



Asp Ser Met Ala Thr Leu Asn Leu Pro Ala Trp Gly Tyr Gly Leu Arg 
145 150 155 160 



Tyr Arg Tyr Gly Leu Phe Lys Gin Leu He Thr Lys Ala Gly Gin Glu 
165 170 175 



Glu Val Pro Glu Asp Trp Leu Glu Lys Phe Ser Pro Trp Glu He Val 
180 185 190 



Arg His Asp Val Val Phe Pro He Arg Phe Phe Gly His Val Glu Val 
195 200 205 



Leu Pro Ser Gly Ser Arg Lys Trp Val Gly Gly Glu Val Leu Gin Ala 
210 215 220 



Leu Ala Tyr Asp Val Pro He Pro Gly Tyr Arg Thr Lys Asn Thr Asn 
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225 



230 



235 



240 



Ser Leu Arg Leu Trp Glu Ala Lys Ala Ser Ser Glu Asp Phe Asn Leu 
245 250 255 



Phe Leu Phe Asn Asp Gly Gin Tyr Asp Ala Ala Ala Gin Leu His Ser 
260 265 270 



Arg Ala Gin Gin He Cys Ala Val Leu Tyr Pro Gly Asp Ala Thr Glu 
275 280 



285 



Asn Gly Lys Leu Leu Arg Leu Lys Gin Gin Phe Phe Leu Cys Ser Ah 
290 295 



300 



Ser Leu Gin Asp He He Ala Arg Phe Lys Glu Arg Glu Asp Gly Lys 
305 310 



315 



320 



Gly Ser His Gin Trp Ser Glu Phe Pro Lys Lys Val Ala He Gin Leu 
325 330 



335 



Asn Asp Thr His Pro Thr Leu Thr lie Pro Glu Leu Met Arg Leu Leu 
340 345 



350 
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Met Asp Asp Glu Gly Leu Gly Trp Asp Glu Ser Trp Asn He Thr Thr 
355 360 365 



Arg Thr He Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala Leu Glu 
370 375 380 



Lys Trp Ser Gin Ala Val Met Trp Lys Leu Leu Pro Arg His Met Glu 
385 390 395 400 



He He Glu Glu He Asp Lys Arg Phe Val Ala Thr He Met Ser Glu 
405 410 415 



Arg Pro Asp Leu Glu Asn Lys Met Pro Ser Met Arg He Leu Asp His 
420 425 430 



Asn Ala Thr Lys Pro Val Val His Met Ala Asn Leu Cys Val Val Ser 
435 440 445 



Ser His Thr Val Asn Gly Val Ala Gin Leu His Ser Asp He Leu Lys 
450 455 460 
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Ala Glu Leu Phe Ala Asp Tyr Val Ser Val Trp Pro Thr Lys Phe Gin 
465 470 475 480 



Asn Lys Thr Asn Gly He Thr Pro Arg Arg Trp He Arg Phe Cys Ser 
485 490 495 



Pro Glu Leu Ser His He He Thr Lys Trp Leu Lys Thr Asp Gin Trp 
500 505 



510 



Val Thr Asn Leu Glu Leu Leu Ala Asn Leu Arg Glu Phe Ala Asp Asn 
515 520 



525 



Ser Glu Leu His Ala Glu Trp Glu Ser Ala Lys Met Ala Asn Lys Gin 
530 535 



540 



Arg Leu Ala Gin Tyr lie Leu His Val Thr Gly Val Ser He Asp Pro 
545 550 



555 



560 



Asn Ser Leu Phe Asp lie Gin Val Lys Arg He His Glu Tyr Lys Arg 
565 570 



575 
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Gin Leu Leu Asn He Leu Gly Val He Tyr Arg Tyr Lys Lys Leu Lys 
580 585 590 



Gly Met Ser Pro Glu Glu Arg Lys Asn Thr Thr Pro Arg Thr Val Met 
595 600 605 



He Gly Gly Lys Ala Phe Ala Thr Tyr Thr Asn Ala Lys Arg He Val 
610 615 620 



Lys Leu Val Thr Asp Val Gly Asp Val Val Asn Ser Asp Pro Asp Val 
625 630 635 640 



Asn Asp Tyr Leu Lys Val Val Phe Val Pro Asn Tyr Asn Val Ser Val 
645 650 655 



Ala Glu Met Leu He Pro Gly Ser Glu Leu Ser Gin His He Ser Thr 
660 665 670 



Ala Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Leu Asn 
675 680 685 



Gly Cys Leu lie He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg 
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690 



695 



700 



Glu Glu He Gly Glu Asp Asn Phe Phe Leu Phe Gly Ala Thr Ala Asp 
705 ™ 715 720 



Glu Val Pro Gin Leu Arg Lys Asp Arg Glu Asn Gly Leu Phe Lys Pro 
725 730 735 



Asp Pro Arg Phe Glu Glu Ala Lys Gin Phe He Arg Ser Gly Ala Phe 
740 745 750 



Gly Thr Tyr Asp Tyr Asn Pro Leu Leu Glu Ser Leu Glu Gly Asn Ser 
755 760 765 



Gly Tyr Gly Arg Gly Asp Tyr Phe Leu Val Gly His Asp Phe Pro Ser 
770 775 780 



Tyr Met Asp Ala Gin Ala Arg Val Asp Glu Ala Tyr Lys Asp Arg Lys 
785 790 



795 



800 



Arg Trp lie Lys Met Ser He Leu Ser Thr Ser Gly Ser Gly Lys Phe 
805 810 8 i5 
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Ser Ser Asp Arg Thr He Ser Gin Tyr Ala Lys Glu He Trp Asn He 
820 825 830 

Ala Glu Cys Arg Val Pro 
835 



<210> 31 

<211> 1618 

<212> DNA 

<213> Ipomoea batatas 



<220> 

<221> CDS 

<222> (2) . . (1618) 

<400> 31 

c ttg gga agg ctt get tct tgc ttt ctt gat tec atg gca aca tta aac 49 
Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu Asn 
1 5 10 15 

ttg cca gec tgg ggt tat gga ttg agg tac aaa cat gga ctg ttc aag 97 
Leu Pro Ala Trp Gly Tyr Gly Leu Arg Tyr Lys His Gly Leu Phe Lys 
20 25 30 
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caa cgt ate acc aaa gca gga caa gag gag att get gaa gat tgg ctg 
Gin Arg He Thr Lys Ala Gly Gin Glu Glu He Ala Glu Asp Trp Leu 
35 40 



45 



145 



gag aaa ttc agt ccc tgg gaa gtt gca agg cat gac att gtc ttc ccc 
Glu Lys Phe Ser Pro Trp Glu Val Ala Arg His Asp He Val Phe Pro 
50 55 



60 



193 



ate aga ttt ttt ggt eae gtt gag gtt gat eet agt gge tee egg aaa 
He Arg Phe Phe Gly His Val Glu Val Asp Pro Ser Gly Ser Arg Lys 

70 75 



65 



80 



tgg gtt ggt ggt gag gtc ata cag get gtt gca tat gat gtt cct att 
Trp Val Gly Gly Glu Val He Gin Ala Val Ala Tyr Asp Val Pro He 
85 90 



95 



241 



289 



cct ggg tat aaa aca aag aat act att agt ctt cga eta tgg gaa gee 
Pro Gly Tyr Lys Thr Lys Asn Thr He Ser Leu Arg Leu Trp Glu Ala 
100 105 



110 



337 



aaa gee agt gca gag gac tta aac tta tct caa ttt aat gat ggg caa 
Lys Ala Ser Ala Glu Asp Leu Asn Leu Ser Gin Phe Asn Asp Gly Gin 
115 120 



125 



385 



tat gaa tct get aca ctg ctt cat tct egg get cat cag att tgt get 
Tyr Glu Ser Ala Thr Leu Leu His Ser Arg Ala His Gin He Cys Ala 
130 135 



140 



433 



gtc ctt tac cct ggg gat gca acg gaa agt gga aaa ctt tta cga ctt 



481 
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Val Leu Tyr Pro Gly Asp Ala Thr Glu Ser Gly Lys Leu Leu Arg Leu 
145 150 155 160 



aaa caa caa ttt ttg ctg tgt agt gca tct ctt cag gac ate ata ttc 
Lys Gin Gin Phe Leu Leu Cys Ser Ala Ser Leu Gin Asp He He Phe 
165 170 175 



529 



aga ttt aag gag agg aat gat ggg aag ggc act ctt gat tgg tec aca 
Arg Phe Lys Glu Arg Asn Asp Gly Lys Gly Thr Leu Asp Trp Ser Thr 
180 185 190 



577 



ttc ccc aca aaa gtt gca gta caa ctg aat gac aca cat cct acg etc 
Phe Pro Thr Lys Val Ala Val Gin Leu Asn Asp Thr His Pro Thr Leu 
195 200 205 



625 



teg att ccg gag ctg atg egg tta ttg atg gat gat gaa gga ctt gga 
Ser He Pro Glu Leu Met Arg Leu Leu Met Asp Asp Glu Gly Leu Gly 
210 215 220 



673 



tgg gat gaa gca tgg gat ata acc act agg aca ate get tat aca aat 
Trp Asp Glu Ala Trp Asp He Thr Thr Arg Thr He Ala Tyr Thr Asn 
225 230 235 240 



721 



cat acc gtc eta cct gaa gca eta gaa aaa tgg tea caa gca gtc atg 
His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Gin Ala Val Met 
24 5 250 255 



769 



tgg aaa ctt ctt cca egg cat atg gaa ate att gag gaa ate gac aag 
Trp Lys Leu Leu Pro Arg His Met Glu He He Glu Glu He Asp Lys 



817 
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260 



265 



270 



egg ttt att gca atg ata caa tea aag ata cct aat ctt gag agt aag 
Arg Phe He Ala Met He Gin Ser Lys He Pro Asn Leu Glu Ser Lys 
275 280 285 



865 



ate tet gee ata tge att ttg gat eae aat cee cag aag cet gtt gtg 
He Ser Ala He Cys He Leu Asp His Asn Pro Gin Lys Pro Val Val 
290 295 300 



913 



cgt atg get aat ttg tgt gte ate tet teg eat aeg gtg aat ggt gtt 
Arg Met Ala Asn Leu Cys Val He Ser Ser His Thr Val Asn Gly Val 
305 310 315 320 

gee cag eta eae agt gat ate ttg aag gat gaa tta tte ate gac tat 
Ala Gin Leu His Ser Asp He Leu Lys Asp Glu Leu Phe He Asp Tyr 
325 330 33 5 

gte tet ate tgg cee ace aaa tte cag aac aaa ace aac gge ata aca 
Val Ser He Trp Pro Thr Lys Phe Gin Asn Lys Thr Asn Gly He Thr 
340 345 350 

eea egg egg tgg ctt agg ttt tgc aat ccc gag ctg agt gat ata ate 
Pro Arg Arg Trp Leu Arg Phe Cys Asn Pro Glu Leu Ser Asp He He 
355 360 365 

ace aag tgg tta aaa act gat gaa tgg gtg act aat ctt gat ttg ctt 
Thr Lys Trp Leu Lys Thr Asp Glu Trp Val Thr Asn Leu Asp Leu Leu 
370 375 38O 



961 



1009 



1057 



1105 



1153 
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act aat ctg egg aag ttt get gac gat gaa caa etc cat get caa tgg 
Thr Asn Leu Arg Lys Phe Ala Asp Asp Glu Gin Leu His Ala Gin Trp 
385 390 395 400 



1201 



gag tct gee aag atg gca age aag caa cga ttg gcg cag tac ata ctg 
Glu Ser Ala Lys Met Ala Ser Lys Gin Arg Leu Ala Gin Tyr He Leu 
405 410 415 



1249 



cga gta ace ggt gtg cgt gtt gac cca aat aca eta ttt gac ata caa 
Arg Val Thr Gly Val Arg Val Asp Pro Asn Thr Leu Phe Asp He Gin 
420 425 430 



1297 



gtc aag cgc att cac gaa tac aaa agg cag ctg eta aat gta ttg ggt 
Val Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn Val Leu Gly 
435 440 445 



1345 



gta gtc tac egg tac aag aaa ctg aag gag atg aaa ccc gaa gag cgt 
Val Val Tyr Arg Tyr Lys Lys Leu Lys Glu Met Lys Pro Glu Glu Arg 
450 455 460 



1393 



aag aat aca aca gca cgc act gtc atg etc ggg gga aaa gca ttt gcg 
Lys Asn Thr Thr Ala Arg Thr Val Met Leu Gly Gly Lys Ala Phe Ala 
465 470 475 480 



1441 



acc tat aca aat gca aaa agg ate ate aag ctt gtg acg gat gtt ggg 
Thr Tyr Thr Asn Ala Lys Arg He lie Lys Leu Val Thr Asp Val Gly 
485 490 495 



1489 
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gat gtt gtc aat agt gat cct gag gtc aat age tat ttg aag gta gtc 1537 
Asp Val Val Asn Ser Asp Pro Glu Val Asn Ser Tyr Leu Lys Val Val 
500 505 510 

ttt gta ccc aat tac aac gta tct gtg gca gaa gtg ctt att ccg gga 1585 
Phe Val Pro Asn Tyr Asn Val Ser Val Ala Glu Val Leu He Pro Gly 
515 520 525 



agt gag ctt tea cag cac ate age aca get ggc 
Ser Glu Leu Ser Gin His He Ser Thr Ala Gly 
530 535 



<210> 32 

<211> 539 

<212> PRT 

<213> Ipomoea batatas 

<400> 32 

Leu Gly Arg Leu Ala Ser Cys Phe Leu Asp Ser Met Ala Thr Leu Asn 
1 5 10 15 



Leu Pro Ala Trp Gly Tyr Gly Leu Arg Tyr Lys His Gly Leu Phe Lys 
20 25 30 



Gin Arg He Thr Lys Ala Gly Gin Glu Glu He Ala Glu Asp Trp Leu 



1618 
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Glu Lys Phe Ser Pro Trp Glu Val Ala Arg His Asp He Val Phe Pro 
50 55 60 



He Arg Phe Phe Gly His Val Glu Val Asp Pro Ser Gly Ser Arg Lys 
65 70 75 8 o 



Trp Val Gly Gly Glu Val He Gin Ala Val Ala Tyr Asp Val Pro Il< 



85 



90 



95 



Pro Gly Tyr Lys Thr Lys Asn Thr He Ser Leu Arg Leu Trp Glu Ala 
100 105 no 



Lys Ala Ser Ala Glu Asp Leu Asn Leu Ser Gin Phe Asn Asp Gly Gin 
115 120 125 



Tyr Glu Ser Ala Thr Leu Leu His Ser Arg Ala His Gin He Cys Ala 
130 135 140 



Val Leu Tyr Pro Gly Asp Ala Thr Glu Ser Gly Lys Leu Leu Arg Leu 
145 150 155 160 
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Lys Gin Gin Phe Leu Leu Cys Ser Ala Ser Leu Gin Asp He He Phe 
165 170 175 



Arg Phe Lys Glu Arg Asn Asp Gly Lys Gly Thr Leu Asp Trp Ser Thr 
180 185 



190 



Phe Pro Thr Lys Val Ala Val Gin Leu Asn Asp Thr His Pro Thr Leu 
195 200 205 



Ser He Pro Glu Leu Met Arg Leu Leu Met Asp Asp Glu Gly Leu Gly 
210 215 



220 



Trp Asp Glu Ala Trp Asp He Thr Thr Arg Thr He Ala Tyr Thr Asn 
225 230 



235 



240 



His Thr Val Leu Pro Glu Ala Leu Glu Lys Trp Ser Gin Ala Val Met 
245 250 255 



Trp Lys Leu Leu Pro Arg His Met Glu He He Glu Glu He Asp Lys 
260 265 



270 
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Arg Phe He Ala Met He Gin Ser Lys He Pro Asn Leu Glu Ser Lys 
275 280 285 



lie Ser Ala He Cys He Leu Asp His Asn Pro Gin Lys Pro Val Val 
290 295 300 



Arg Met Ala Asn Leu Cys Val He Ser Ser His Thr Val Asn Gly Val 
305 310 315 320 



Ala Gin Leu His Ser Asp He Leu Lys Asp Glu Leu Phe He Asp Tyr 
325 330 335 



Val Ser He Trp Pro Thr Lys Phe Gin Asn Lys Thr Asn Gly He Thr 
340 345 350 



Pro Arg Arg Trp Leu Arg Phe Cys Asn Pro Glu Leu Ser Asp He He 
355 360 365 



Thr Lys Trp Leu Lys Thr Asp Glu Trp Val Thr Asn Leu Asp Leu Leu 
370 375 380 
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Thr Asn Leu Arg Lys Phe Ala Asp Asp Glu Gin Leu His Ala Gin Trp 
385 390 395 400 



Glu Ser Ala Lys Met Ala Ser Lys Gin Arg Leu Ala Gin Tyr He Leu 
405 410 415 



Arg Val Thr Gly Val Arg Val Asp Pro Asn Thr Leu Phe Asp He Gin 
420 425 430 



Val Lys Arg He His Glu Tyr Lys Arg Gin Leu Leu Asn Val Leu Gly 
435 440 445 



Val Val Tyr Arg Tyr Lys Lys Leu Lys Glu Met Lys Pro Glu Glu Arg 
450 455 460 



Lys Asn Thr Thr Ala Arg Thr Val Met Leu Gly Gly Lys Ala Phe Ala 
465 470 475 480 



Thr Tyr Thr Asn Ala Lys Arg He He Lys Leu Val Thr Asp Val Gly 
485 490 495 



Asp Val Val Asn Ser Asp Pro Glu Val Asn Ser Tyr Leu Lys Val Val 
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Phe Val Pro Asn Tyr Asn Val Ser Val Ala Glu Val Leu He Pro Gly 
515 520 525 

Ser Glu Leu Ser Gin His He Ser Thr Ala Gly 
530 535 

<210> 33 

<211> 2754 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> a mutant of a potato type L alpha-glucan phosphorylase 
<220> 

<221> CDS 

<222> (1)..(2751) 

<220> 

<221> mat_peptide 
<222> (4).. (2751) 

<400> 33 
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atg acc ttg agt gag aaa att cac cat ccc att act gaa caa ggt ggt 
Met Thr Leu Ser Glu Lys He His His Pro He Thr Glu Gin Gly Gly 
- 1 1 5 io 



15 



48 



gag age gac ctg agt tct ttt get cct gat gec gca tct att acc tea 
Glu Ser Asp Leu Ser Ser Phe Ala Pro Asp Ala Ala Ser He Thr Ser 
20 25 30 



96 



agt ate aaa tac cat gca gaa etc aca cct gta ttc tct cct gaa agg 
Ser He Lys Tyr His Ala Glu Leu Thr Pro Val Phe Ser Pro Glu Arg 
35 40 45 



144 



ttt gag etc cct aag gca ttc ttt gca aca get caa agt gtt cgt gat 
Phe Glu Leu Pro Lys Ala Phe Phe Ala Thr Ala Gin Ser Val Arg Asp 
50 55 60 



192 



teg etc ctt att aat tgg aat get acg tat gat att tat gaa aag ctg 
Ser Leu Leu lie Asn Trp Asn Ala Thr Tyr Asp He Tyr Glu Lys Leu 
65 70 75 



240 



aac atg aag caa gcg tac tat eta tec atg gaa ttt ctg cag ggt aga 
Asn Met Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly Arg 
80 85 90 95 



288 



gca ttg tta aat gca att ggt aat ctg gag ctt act ggt gca ttt gcg 
Ala Leu Leu Asn Ala He Gly Asn Leu Glu Leu Thr Gly Ala Phe Ala 
!00 105 no 



336 



gaa get ttg aaa aac ctt ggt cac aat eta gaa aat gtg get tct 



cag 



384 
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Glu Ala Leu Lys Asn Leu Gly His Asn Leu Glu Asn Val Ala Ser Gin 
115 120 125 



366/ 



gaa cca gat get get ctt gga agt ggg ggt ttg gga egg ctt get tec 
Glu Pro Asp Ala Ala Leu Gly Ser Gly Gly Leu Gly Arg Leu Ala Ser 
130 135 



140 



432 



tgt ttt ctg gac tct ttg gca aca eta aac tac cca gca tgg ggc tat 
Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala Trp Gly Tyr 
145 150 155 



480 



gga ctt agg tac aag tat ggt tta ttt aag caa egg att aca aaa gat 528 
Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He Thr Lys Asp 
160 165 170 i 7 5 

ggt cag gag gag gtg get gaa gat tgg ctt gaa att ggc agt cca tgg 576 
Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu lie Gly Ser Pro Trp 
180 185 190 

gaa gtt gtg agg aat gat gtt tea tat cct ate aaa ttc tat gga aaa 624 
Glu Val Val Arg Asn Asp Val Ser Tyr Pro He Lys Phe Tyr Gly Lys 
195 200 205 

gtc tct aca gga tea gat gga aag agg tat tgg att ggt gga gag gat 672 
Val Ser Thr Gly Ser Asp Gly Lys Arg Tyr Trp He Gly Gly Glu Asp 
210 215 220 



ata aag gca gtt gcg tat gat gtt ccc ata cca ggg tat aag ace aga 
He Lys Ala Val Ala Tyr Asp Val Pro lie Pro Gly Tyr Lys Thr Arg 



720 
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225 



230 



235 



acc aea ate age ett ega etg tgg tet aea eag gtt eea tea geg gat 
Thr Thr He Ser Leu Arg Leu Trp Ser Thr Gin Val Pro Ser Ala Asp 
240 

ttt gat tta tet get tte aat get gga gag eae aee aaa gea tgt gaa 
Phe Asp Leu Ser Ala Phe Asn Ala Gly Glu His Thr Lys Ala Cys Glu 
260 265 270 

gee caa gea aae get gag aag ata tgt tae ata ete tac eet ggg gat 
Ala Gin Ala Asn Ala Glu Lys He Cys Tyr He Leu Tyr Pro Gly Asp 
275 280 285 

gaa tea gag gag gga aag ate ett egg ttg aag eaa caa tat aee tta 
Glu Ser Glu Glu Gly Lys He Leu Arg Leu Lys Gin Gin Tyr Thr Leu 
290 295 soo 

tgc teg get tet ete eaa gat att att tet ega ttt gag agg aga tea 
Cys Ser Ala Ser Leu Gin Asp He He Ser Arg Phe Glu Arg Arg Ser 
305 310 315 



768 



816 



864 



912 



960 



ggt gat egt att aag tgg gaa gag ttt eet gaa aaa gtt get gtg eag 
Gly Asp Arg He Lys Trp Glu Glu Phe Pro Glu Lys Val Ala Val Gin 
320 325 330 335 

atg aat gae aet eae eet aea ett tgt ate eet gag etg atg aga ata 
Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu Met Arg Il e 
340 345 350 



1008 



1056 
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ttg ata gat ctg aag ggc ttg aat tgg aat gaa get tgg aat att act 
Leu He Asp Leu Lys Gly Leu Asn Trp Asn Glu Ala Trp Asn He Thr 
355 3 6 o 365 



1104 



caa aga act gtg gec tac aca aac cat act gtt ttg cct gag gca ctg 
Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala Leu 
370 375 380 



1152 



gag aaa tgg agt tat gaa ttg atg cag aaa ctg ctt ccc aga cat gtc 
Glu Lys Trp Ser Tyr Glu Leu Met Gin Lys Leu Leu Pro Arg His Val 
385 390 395 



1200 



gaa ate att gag gcg att gac gag gag ctg gta cat gaa att gta tta 1248 
Glu He He Glu Ala He Asp Glu Glu Leu Val His Glu He Val Leu 
400 405 410 415 

aaa tat ggt tea atg gat ctg aac aaa ttg gag gaa aag ttg act aca 1296 
Lys Tyr Gly Ser Met Asp Leu Asn Lys Leu Glu Glu Lys Leu Thr Thr 
420 425 430 



atg aga ate tta gaa aat ttt gat ctt ccc agt cct gtt get gaa tta 
Met Arg He Leu Glu Asn Phe Asp Leu Pro Ser Pro Val Ala Glu Leu 
435 440 445 



1344 



ttt att aag cct gaa ate tea gtt gat gat gat act gaa aca gta gaa 
Phe He Lys Pro Glu He Ser Val Asp Asp Asp Thr Glu Thr Val Glu 
450 455 460 



1392 
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gtc cat gac aaa gtt gaa get tec gat aaa gtt gtg act aat gat gaa 1440 
Val His Asp Lys Val Glu Ala Ser Asp Lys Val Val Thr Asn Asp Glu 
465 470 475 



gat gac act ggt aag aaa act agt gtg aag ata gaa gca get gca gaa 
Asp Asp Thr Gly Lys Lys Thr Ser Val Lys He Glu Ala Ala Ala Glu 
480 485 490 495 



1488 



aaa gac att gac aag aaa act ccc gtg agt ccg gaa cca get gtt ata 
Lys Asp He Asp Lys Lys Thr Pro Val Ser Pro Glu Pro Ala Val He 
500 505 510 



1536 



cca cct aag aag gta cgc atg gec aac ttg tgt gtt gtg ggc ggc cat 
Pro Pro Lys Lys Val Arg Met Ala Asn Leu Cys Val Val Gly Gly His 
515 520 525 



1584 



get gtt aat gga gtt get gag ate cat agt gaa att gtg aag gag gag 
Ala Val Asn Gly Val Ala Glu He His Ser Glu He Val Lys Glu Glu 
530 535 540 



1632 



gtt ttc aat gac ttc tat gag etc tgg ccg gaa aag ttc caa aac aaa 
Val Phe Asn Asp Phe Tyr Glu Leu Trp Pro Glu Lys Phe Gin Asn Lys 
545 550 555 



1680 



aca aat gga gtg act cca aga aga tgg att cgt ttc tgc aat cct cct 
Thr Asn Gly Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn Pro Pro 
560 565 570 575 

ctt agt gee ate ata act aag tgg act ggt aca gag gat tgg gtc ctg 



1728 



1776 
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Leu Ser Ala He He Thr Lys Trp Thr Gly Thr Glu Asp Trp Val Leu 
580 585 590 



aaa act gaa aag ttg gca gaa ttg cag aag ttt get gat aat gaa gat 
Lys Thr Glu Lys Leu Ala Glu Leu Gin Lys Phe Ala Asp Asn Glu Asp 
595 600 605 



1824 



ctt caa aat gag tgg agg gaa gca aaa agg age aac aag att aaa gtt 
Leu Gin Asn Glu Trp Arg Glu Ala Lys Arg Ser Asn Lys He Lys Val 
610 615 620 



1872 



gtc tec ttt etc aaa gaa aag aca ggg tat tct gtt gtc cca gat gca 
Val Ser Phe Leu Lys Glu Lys Thr Gly Tyr Ser Val Val Pro Asp Ala 
625 630 635 



1920 



atg ttt gat att cag gta aaa cgc att cat gag tac aag cga caa ctg 
Met Phe Asp He Gin Val Lys Arg He His Glu Tyr Lys Arg Gin Leu 
640 645 650 



655 



1968 



tta aat ate ttc ggc ate gtt tat egg tat aag aag atg aaa gaa atg 
Leu Asn He Phe Gly He Val Tyr Arg Tyr Lys Lys Met Lys Glu Met 
660 665 670 



2016 



aca get gca gaa aga aag act aac ttc gtt cct cga gta tgc ata ttt 
Thr Ala Ala Glu Arg Lys Thr Asn Phe Val Pro Arg Val Cys He Phe 
675 680 685 



2064 



ggg gga aaa get ttt gec aca tat gtg caa gec aag agg att gta aaa 2112 
Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys 
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ttt ate ata gat gtt ggt get act ata aat cat gat cca gaa ate ggt 2160 
Phe He He Asp Val Gly Ala Thr He Asn His Asp Pro Glu He Gly 
705 710 715 



gat ctg ttg aag gta gtc ttt gtg cca gat tac aat gtc agt gtt get 2208 
Asp Leu Leu Lys Val Val Phe Val Pro Asp Tyr Asn Val Ser Val Ala 
720 725 730 735 

gaa ttg eta att cct get age gat eta tea gaa cat ate agt acg get 2256 
Glu Leu Leu He Pro Ala Ser Asp Leu Ser Glu His He Ser Thr Ala 
740 745 750 



gga atg gag gee agt gga acc agt aat atg aag ttt gca atg aat ggt 
Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met Asn Gly 
755 760 765 



2304 



tgt ate caa att ggt aca ttg gat ggc get aat gtt gaa ata agg gaa 
Cys He Gin He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu 
770 775 78Q 



2352 



gag gtt gga gaa gaa aac ttc ttt etc ttt ggt get caa get cat gaa 
Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Gin Ala His Glu 
785 790 795 



2400 



att gca ggg ctt aga aaa gaa aga get gac gga aag ttt gta cct gat 
He Ala Gly Leu Arg Lys Glu Arg Ala Asp Gly Lys Phe Val Pro Asp 
800 805 810 815 



2448 
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gaa cgt ttt gaa gag gtg aag gaa ttt gtt aga age ggt get ttt ggc 
Glu Arg Phe Glu Glu Val Lys Glu Phe Val Arg Ser Gly Ala Phe Gly 
820 825 830 

tct tat aac tat gat gac eta att gga teg ttg gaa gga aat gaa ggt 
Ser Tyr Asn Tyr Asp Asp Leu He Gly Ser Leu Glu Gly Asn Glu Gly 
835 840 845 

ttt ggc cgt get gac tat ttc ctt gtg ggc aag gac ttc ccc agt tac 
Phe Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr 
850 855 860 

ata gaa tgc caa gag aaa gtt gat gag gca tat cgc gac cag aaa agg 
He Glu Cys Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys Arg 
865 870 875 

tgg aca acg atg tea ate ttg aat aca gcg gga teg tac aag ttc age 
Trp Thr Thr Met Ser He Leu Asn Thr Ala Gly Ser Tyr Lys Phe Ser 
880 885 890 895 

agt gac aga aca ate cat gaa tat gec aaa gac att tgg aac att gaa 
Ser Asp Arg Thr He His Glu Tyr Ala Lys Asp He Trp Asn He Glu 
900 905 910 

get gtg gaa ata gca taa 
Ala Val Glu He Ala 
915 



2496 



2544 



2592 



2640 



2688 



2736 



2754 
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<210> 34 

<211> 917 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> a mutant of a potato type L alpha-glucan phosphorylase 

<400> 34 

Met Thr Leu Ser Glu Lys He His His Pro He Thr Glu Gin Gly Gly 
- 1 1 5 io 15 



Glu Ser Asp Leu Ser Ser Phe Ala Pro Asp Ala Ala Ser He Thr Ser 
20 25 30 



Ser lie Lys Tyr His Ala Glu Leu Thr Pro Val Phe Ser Pro Glu Arg 
35 40 45 



Phe Glu Leu Pro Lys Ala Phe Phe Ala Thr Ala Gin Ser Val Arg Asp 
50 55 60 



Ser Leu Leu lie Asn Trp Asn Ala Thr Tyr Asp lie Tyr Glu Lys Leu 
65 70 75 



ttJ!E# 2004-3066892 



#H 2003-173972 



^-v : 374/ 



Asn Met Lys Gin Ala Tyr Tyr Leu Ser Met Glu Phe Leu Gin Gly Arg 
80 g 5 90 95 



Ala Leu Leu Asn Ala He Gly Asn Leu Glu Leu Thr Gly Ala Phe Ala 
100 105 no 



Glu Ala Leu Lys Asn Leu Gly His Asn Leu Glu Asn Val Ala Ser Gin 
115 120 125 



Glu Pro Asp Ala Ala Leu Gly Ser Gly Gly Leu Gly Arg Leu Ala Ser 
130 135 ho 



Cys Phe Leu Asp Ser Leu Ala Thr Leu Asn Tyr Pro Ala Trp Gly Tyr 
145 150 155 



Gly Leu Arg Tyr Lys Tyr Gly Leu Phe Lys Gin Arg He Thr Lys Asp 
160 165 170 175 



Gly Gin Glu Glu Val Ala Glu Asp Trp Leu Glu He Gly Ser Pro Trp 
180 185 190 
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Glu Val Val Arg Asn Asp Val Ser Tyr Pro He Lys Phe Tyr Gly Lys 
195 200 205 



Val Ser Thr Gly Ser Asp Gly Lys Arg Tyr Trp He Gly Gly Glu Asp 
210 215 220 



He Lys Ala Val Ala Tyr Asp Val Pro lie Pro Gly Tyr Lys Thr Arg 
225 230 



235 



Thr Thr He Ser Leu Arg Leu Trp Ser Thr Gin Val Pro Ser Ala Asp 
240 245 



250 



255 



Phe Asp Leu Ser Ala Phe Asn Ala Gly Glu His Thr Lys Ala Cys Glu 
260 265 270 



Ala Gin Ala Asn Ala Glu Lys He Cys Tyr He Leu Tyr Pro Gly Asp 
275 280 285 



Glu Ser Glu Glu Gly Lys He Leu Arg Leu Lys Gin Gin Tyr Thr Leu 
290 295 300 
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Cys Ser Ala Ser Leu Gin Asp He He Ser Arg Phe Glu Arg Arg Ser 
305 310 315 



Gly Asp Arg He Lys Trp Glu Glu Phe Pro Glu Lys Val Ala Val Gin 
320 325 330 335 



Met Asn Asp Thr His Pro Thr Leu Cys He Pro Glu Leu Met Arg He 
340 345 350 



Leu He Asp Leu Lys Gly Leu Asn Trp Asn Glu Ala Trp Asn He Thr 
355 360 365 



Gin Arg Thr Val Ala Tyr Thr Asn His Thr Val Leu Pro Glu Ala Leu 
370 375 380 



Glu Lys Trp Ser Tyr Glu Leu Met Gin Lys Leu Leu Pro Arg His Val 
385 390 395 



Glu He He Glu Ala He Asp Glu Glu Leu Val His Glu He Val Leu 
400 405 410 415 



Lys Tyr Gly Ser Met Asp Leu Asn Lys Leu Glu Glu Lys Leu Thr Thr 
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420 



425 



430 



Met Arg He Leu Glu Asn Phe Asp Leu Pro Ser Pro Val Ala Glu Leu 
435 440 445 



Phe He Lys Pro Glu He Ser Val Asp Asp Asp Thr Glu Thr Val Glu 



450 



455 



460 



Val His Asp Lys Val Glu Ala Ser Asp Lys Val Val Thr Asn Asp Glu 
465 470 475 



Asp Asp Thr Gly Lys Lys Thr Ser Val Lys He Glu Ala Ala Ala Glu 
480 485 • 490 495 



Lys Asp He Asp Lys Lys Thr Pro Val Ser Pro Glu Pro Ala Val Il< 



500 



505 



510 



Pro Pro Lys Lys Val Arg Met Ala Asn Leu Cys Val Val Gly Gly His 
515 520 525 



Ala Val Asn Gly Val Ala Glu He His Ser Glu He Val Lys Glu Glu 
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Val Phe Asn Asp Phe Tyr Glu Leu Trp Pro Glu Lys Phe Gin Asn Lys 
545 550 555 



Thr Asn Gly Val Thr Pro Arg Arg Trp He Arg Phe Cys Asn Pro Pro 
560 565 570 575 



Leu Ser Ala He He Thr Lys Trp Thr Gly Thr Glu Asp Trp Val Leu 
580 585 590 



Lys Thr Glu Lys Leu Ala Glu Leu Gin Lys Phe Ala Asp Asn Glu Asp 
595 600 605 



Leu Gin Asn Glu Trp Arg Glu Ala Lys Arg Ser Asn Lys He Lys Val 
610 615 620 



Val Ser Phe Leu Lys Glu Lys Thr Gly Tyr Ser Val Val Pro Asp Ala 
625 630 635 



Met Phe Asp He Gin Val Lys Arg He His Glu Tyr Lys Arg Gin Leu 
640 645 650 655 
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Leu Asn He Phe Gly He Val Tyr Arg Tyr Lys Lys Met Lys Glu Met 
660 665 670 



Thr Ala Ala Glu Arg Lys Thr Asn Phe Val Pro Arg Val Cys He Phe 
675 680 685 



Gly Gly Lys Ala Phe Ala Thr Tyr Val Gin Ala Lys Arg He Val Lys 
690 695 700 



Phe He He Asp Val Gly Ala Thr He Asn His Asp Pro Glu He Gly 
705 710 715 



Asp Leu Leu Lys Val Val Phe Val Pro Asp Tyr Asn Val Ser Val Ala 
720 725 730 735 



Glu Leu Leu He Pro Ala Ser Asp Leu Ser Glu His He Ser Thr Ala 
740 745 750 



Gly Met Glu Ala Ser Gly Thr Ser Asn Met Lys Phe Ala Met Asn Gly 
755 760 765 
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Cys He Gin He Gly Thr Leu Asp Gly Ala Asn Val Glu He Arg Glu 
770 775 780 



Glu Val Gly Glu Glu Asn Phe Phe Leu Phe Gly Ala Gin Ala His Glu 
785 790 795 



He Ala Gly Leu Arg Lys Glu Arg Ala Asp Gly Lys Phe Val Pro Asp 
800 805 810 815 



Glu Arg Phe Glu Glu Val Lys Glu Phe Val Arg Ser Gly Ala Phe Gly 
82 0 825 830 



Ser Tyr Asn Tyr Asp Asp Leu He Gly Ser Leu Glu Gly Asn Glu Gly 
835 840 845 



Phe Gly Arg Ala Asp Tyr Phe Leu Val Gly Lys Asp Phe Pro Ser Tyr 
850 855 860 



He Glu Cys Gin Glu Lys Val Asp Glu Ala Tyr Arg Asp Gin Lys Arg 
865 870 875 
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Trp Thr Thr Met Ser He Leu Asn Thr Ala Gly Ser Tyr Lys Phe Ser 
880 885 890 8 95 



Ser Asp Arg Thr He His Glu Tyr Ala Lys Asp He Trp Asn He Glu 
900 905 910 



Ala Val Glu lie Ala 
915 



<210> 35 
<211> 797 
<212> PRT 

<213> Escherichia coli 
<400> 35 

Met Ser Gin Pro He Phe Asn Asp Lys Gin Phe Gin Glu Ala Leu Ser 
15 10 15 



Arg Gin Trp Gin Arg Tyr Gly Leu Asn Ser Ala Ala Glu Met Thr Pro 
20 25 30 



Arg Gin Trp Trp Leu Ala Val Ser Glu Ala Leu Ala Glu Met Leu Arg 
35 40 45 
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Ala Gin Pro Phe Ala Lys Pro Val Ala Asn Gin Arg His Val Asn Tyr 
50 55 60 



le Ser Met Glu Phe Leu He Gly Arg Leu Thr Gly Asn Asn Leu Leu 
5 70 75 80 



Asn Leu Gly Trp Tyr Gin Asp Val Gin Asp Ser Leu Lys Ala Tyr Asp 
85 90 95 



He Asn Leu Thr Asp Leu Leu Glu Glu Glu He Asp Pro Ala Leu Gly 
100 105 no 



Asn Gly Gly Leu Gly Arg Leu Ala Ala Cys Phe Leu Asp Ser Met Ala 
115 120 125 



Thr Val Gly Gin Ser Ala Thr Gly Tyr Gly Leu Asn Tyr Gin Tyr Gly 
130 135 ho 



Leu Phe Arg Gin Ser Phe Val Asp Gly Lys Gin Val Glu Ala Pro Asp 
145 150 155 160 
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Asp Trp His Arg Ser Asn Tyr Pro Trp Phe Arg His Asn Glu Ala Leu 
165 170 1?5 



Asp Val Gin Val Gly He Gly Gly Lys Val Thr Lys Asp Gly Arg Trp 
180 185 190 



Glu Pro Glu Phe Thr He Thr Gly Gin Ala Trp Asp Leu Pro Val Val 
195 200 205 



Gly Tyr Arg Asn Gly Val Ala Gin Pro Leu Arg Leu Trp Gin Ala Thr 
210 215 220 



His Ala His Pro Phe Asp Leu Thr Lys Phe Asn Asp Gly Asp Phe Leu 
225 230 



235 



240 



Arg Ala Glu Gin Gin Gly He Asn Ala Glu Lys Leu Thr Lys Val Leu 
245 250 



255 



Tyr Pro Asn Asp Asn His Thr Ala Gly Lys Lys Leu Arg Leu Met Gin 
260 265 270 
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Gin Tyr Phe Gin Cys Ala Cys Ser Val Ala Asp He Leu Arg Arg His 
275 280 285 



^-vl 384/ 



His Leu Ala Gly Arg Glu Leu His Glu Leu Ala Asp Tyr Glu Val He 
290 295 300 



Gin Leu Asn Asp Thr His Pro Thr He Ala He Pro Glu Leu Leu Arg 
305 310 315 320 



Val Leu He Asp Glu His Gin Met Ser Trp Asp Asp Ala Trp Ala He 
325 330 335 



Thr Ser Lys Thr Phe Ala Tyr Thr Asn His Thr Leu Met Pro Glu Ala 
340 345 350 



Leu Glu Arg Trp Asp Val Lys Leu Val Lys Gly Leu Leu Pro Arg His 
355 360 365 



Met Gin He He Asn Glu He Asn Thr Arg Phe Lys Thr Leu Val Glu 
370 375 380 



Lys Thr Trp Pro Gly Asp Glu Lys Val Trp Ala Lys Leu Ala Val Val 
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385 



390 



395 



400 



His Asp Lys Gin Val His Met Ala Asn Leu Cys Val Val Gly Gly Phe 
405 410 



415 



Ala Val Asn Gly Val Ala Ala Leu His Ser Asp Leu Val Val Lys Asp 
420 425 



430 



Leu Phe Pro Glu Tyr His Gin Leu Trp Pro Asn Lys Phe His Asn Val 
435 44 0 



445 



Thr Asn Gly He Thr Pro Arg Arg Trp He Lys Gin Cys Asn Pro 



Ala 



450 



455 



460 



Leu Ala Ala Leu Leu Asp Lys Ser Leu Gin Lys Glu Trp Ala Asn Asp 
465 470 



475 



480 



Leu Asp Gin Leu He Asn Leu Val Lys Leu Ala Asp Asp Ala Lys Phe 
485 490 



495 



Arg Asp Leu Tyr Arg Val He Lys Gin Ala Asn Lys Val Arg Leu Ala 
500 505 



510 
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Glu Phe Val Lys Val Arg Thr Gly He Asp He Asn Pro Gin Ala He 
515 520 525 



Phe Asp He Gin He Lys Arg Leu His Glu Tyr Lys Arg Gin His Leu 
530 535 540 



Asn Leu Leu His He Leu Ala Leu Tyr Lys Glu He Arg Glu Asn Pro 
545 550 555 560 



Gin Ala Asp Arg Val Pro Arg Val Phe Leu Phe Gly Ala Lys Ala Ala 
565 570 575 



Pro Gly Tyr Tyr Leu Ala Lys Asn He He Phe Ala lie Asn Lys Val 
580 585 590 



Ala Asp Val He Asn Asn Asp Pro Leu Val Gly Asp Lys Leu Lys Val 
595 600 605 



Val Phe Leu Pro Asp Tyr Cys Val Ser Ala Ala Glu Lys Leu He Pro 
61 0 615 620 
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Ala Ala Asp He Ser Glu Gin He Ser Thr Ala Gly Lys Glu Ala Ser 
625 630 635 6 40 



Gly Thr Gly Asn Met Lys Leu Ala Leu Asn Gly Ala Leu Thr Val Gly 
645 650 655 



Thr Leu Asp Gly Ala Asn Val Glu He Ala Glu Lys Val Gly Glu Glu 
660 665 670 



Asn He Phe lie Phe Gly His Thr Val Lys Gin Val Lys Ala He Leu 
675 680 685 



Ala Lys Gly Tyr Asp Pro Val Lys Trp Arg Lys Lys Asp Lys Val Leu 
690 695 700 



Asp Ala Val Leu Lys Glu Leu Glu Ser Gly Lys Tyr Ser Asp Gly Asp 
705 710 715 720 



Lys His Ala Phe Asp Gin Met Leu His Ser He Gly Lys Gin Gly Gly 
725 730 735 
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Asp Pro Tyr Leu Val Met Ala Asp Phe Ala Ala Tyr Val Glu Ala Gin 
740 745 750 

Lys Gin Val Asp Val Leu Tyr Arg Asp Gin Glu Ala Trp Thr Arg Ala 
755 760 765 

Ala He Leu Asn Thr Ala Arg Cys Gly Met Phe Ser Ser Asp Arg Ser 
770 775 780 

He Arg Asp Tyr Gin Ala Arg He Trp Gin Ala Lys Arg 
785 790 795 

<210> 36 
<211> 37 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> sequence of connection portion of plasmid and gene 
<400> 36 

acccaaatcg ataggaggaa aacatatgac cttgagt 37 
<210> 37 
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<211> 38 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> sequence of connection portion of plasmid and gene 

<400> 37 

gcataagagg gggaagtgaa tgaaaaggta ccttcggg 38 

<210> 38 

<211> 41 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer sequence 

<400> 38 

aaatcgatag gaggaaaaca tatgaccttg agtgagaaaa t 41 

<210> 39 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<220> 
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<223> primer sequence 
<400> 39 

gaaggtacct tttcattcac ttccccctc 29 



<210> 40 

<211> 32 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer sequence 

<400> 40 

ttcggatcct caccttgagt gagaaaattc ac 



32 



<210> 41 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer sequence 
<400> 41 

ttcggatcct tttcattcac ttccccctc 29 
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[05] 

H5li. m*(DMm CWITG-I, ±1IBL2 li'iWfANA- 
1) 5-5 Or, 5 5t, 6 Ot:*3ttt6 5-CT3 O^HftmLJtftOT^ 9— fe* 

KB6] MS fi, ffflfcftGPVX (EIfI# (F39L+N135S + 
T 7 0 6 I ) ) J: O^O^MF 7°L G PffXOJt^OftttttKfct 

[H7] 

B7«i, ItflMfcGPtfX (E£Sgg#l# (F39L+N135S + T 7 0 6 I) 
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[mi a] 

W>1&m*<<-?L -50: 

m&mf^ZfLZ -81: 

V-y^-f^^yt -43: 

V5V**-f7l_ -64: 

*>P-f3C*-X**-f 1: 

*9U>V£ 1: 

•f^-f^L 1: 

***-f:/L2 1: 

hC/tnay^-C^L 1: 

gf&«*-f ?H 1: 

V7V**-f?H 1: 
^□^^^-X^-CyH 1: 

•<**4-JH 1: 

=JA=P 1: 

Citrus^-f^H 1: 

E.coli Mai Q 1: 



MA7ANGAH-LFNHYS-SNS-RF I HFTSR-NTSSKLFLT -17 

HA TFAVSGLNS I SS I SSFNNNFRSKNSN I L-LSRRR ILLFS -42 
•M SR-LSGI TP-RA — RDDRSQFQ-NPRLE IAVP -16 



MASM7-MRFHPNSTAV7ES VPRRGS VYGF I -GYRSSS-LFV— RTNV I KY— RSVKRNLE -1 2 

MDTMR I SGVSTGAEVLIQCN-SLSSLV-SRRCD DGKWR7RMFPARNRDLRPSPT 52 

— MATLPLSSTTPSTGRTENCFSSYYSSS I SR VMEFGLKNGCNSK — LLFSSVNYKPM I 55 



MATASAPLQLATASRPLPVG-VGCGGGGGGGLHVGGAR 37 

-GDDHLAAAAARHRLPPARLLLRRW-RGSPPRAVPE — VGSRR 39 



M-fL -16 

Ji£M^«f fL 2 -41 

■vy^-t^f^yi. -15 

V77/^^^L -11 

■>n4jii-x* 53 

ft9l'>W 56 

-r^-f^L i 

^<<^L2 38 

h-C'tPaS/^-f ^"L 40 

m$am'5"C?H i : 

V77^^^H 1: 

vn-f^X^-fyiH 1: 

-f^-f^H i: 

i: 

Citrus^-T^H i: 

E.coli Mai Q 1: 



K-TSHFR-RP-KRCFHVNNTLSEK 1 HHP I TEQGGESOLSSF-APDA-AS I T-SS I KY 35 

FRRRRRSFSVSSVASDQKQKTKDSSSDEGFT — LDVFQ POSTSVLS S- 1 KY 7 

DRTAGLQ-RT-KRTLLVKC VLDETKQT I QHVVTEKNEGTLLDA A-S- IA-SSIKY 35 

FRRRSAF-S-VKCGSGNEAKQKVK-OQEVQQEAK — TSPS-SFA — PD7-TS I V-SS I KY 39 
R-R-SF-LSVKS I SSEP-KAKVT-DAVLDSEOE VF I SSMNPFA— PDA-AS VA-SS I KY 1 02 

MRGSRRC I V I RNVFSESKPKSEEP 1 1 EQETPS I LNPLSN — LSPDSASRQS S- 1 KY 1 08 

RS— VAS-DRGVflGSVSP-EEE I SSVLN-S I OS-ST I A-SN I KH 37 

-GGGAAPARR RLAVRS — VAS-DRGVQGSVSP-EEE I SSVLN-S I DS-ST t A-SN I KH 87 
-VGVGVEGRLQRRVSARS — VAS-DRDVQGPVSP-AEGLPNVLN-S I GS-SAI A-SN I KH 9 1 

MEGGAKSND-VSAA-P- 1 AQPLSEDPTD- 1 ASK- 1 KY 32 

MGFKVE — TNGGDG — SLVSAK VPPLANPLAEKPDE- I ASN- I SY 39 

MANA N— GKAATS-LPEK I SAKANPEADDATE- 1 AGN- 1 VY 36 

. MPESN — GAACGAAEKVKPAA — SPASEEPAA- 1 AGN- 1 SF 35 

y-SA-ADKVKPAA — SPASEDPSA- I AGN- I SY 27 

MADAKA — N — GKNEAAKLA-K I PAAANPLANEPSA- I ASN- I SY 38 

MSQPIFND 8 
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HS&&*<f 2 

^f^-f^L. 
-f^.^'f^'L 2 

3 A* 
Cltrus*>f 
E. col i Mai Q 



F39 
I 

3G:HAEFTPVFSPE — RFE-LPKAFFATAQS-V — RDSLL I NWNA-TYD I YEKLNMKQ-AYYL 87 
8 : HAEFTPSFSPE — KFELP-KAYYATAES-V — RDTL 1 1 NWNA-TYEFYEKMNVKQ-AYYL 59 
36:HAEFSPAFSPE — RFE-LPKAYFATAQS-V — ROAL I VNWNA-7YDYYEKLNMKQ-AYYL 87 
40 : HAEF7PLFSPE — KFE-LPQAF I A7 AQS-V — RDAL 1 1 NBNA-TYDYYEKLNVKQ-AYYL 91 
I03:HAEFTPLFSPE — KFE-LPKAFFATAQS-V — RDALIMNWNA-TYEYYNRVNVKQ-AYYL 154 
1 09 : HAEFTPLFAPN — DFSLP-KAFFAAAQS-V — RDSL 1 1 NWN A-7YAHYEKMNMKQ-AYY L 160 
38 : HAEFTPVFSPE — HFSPL-KAYHATAKS-V — LDTL I MNWNA-TYDYYDRTNVKQ-AYYL 89 
88:HAEFTPVFSPE — HFSPL-KAYHATAKS-V — LDTL1MNWNA-7YDYYDRTNVKQ-AYYL 139 
92:HAEFAPLFSPD — HFSPL-KAYHA7AKS-V — LDALLINWNA-TYDYYNKMNVKQ-AYYL 143 
33 :HAQYTPHFSPF — KFEPLQ-AYYAAT-A-OSVRDRLIKQWND-7YLHYDKVNPKQ-TYYL 85 
40:HAQYTPHFSPF — KFQ-LQQAYYATA-E-S-VRDRLIQQWNE-TYLHFHKVDPKQ-TYYL 91 
37:HAKYSPHFSPL — KFGPEQALYATAE-S-L — RDRLIQLWNE-7YVHFNKVDPKQ-TYYL 88 
36 :HAQYSPHFSPL— AFGPEQAFYS7AE-S-V— R0HLVQRKNE-7YLHFHKTDPKQ-TYYL 87 
28 : HAQYSPHFSPL--AFGPEQAF YA7AE-S-V— RDHLLQRWND-TYLHFHKTDPKQ-TYYL 79 
39 :HVQYSPHFSPT — KFEPEQAFFATAE-V-V — RDRLI QQKNE-TYHHFNKVDPKQ-7YYL 90 
9 : KQFQEA-LSRQHQRYGLNSAAEMTPRQWWLAVSEALAEMLRAQPFAKPVANQR-HVN-Y I 65 



SiS^-f^L 2 

->p-f 5H-X1-*<C7l 
-f^-f^L 2 

Ci trust? <<-?H 
E.coli Ma I Q 



HI 35 

i 

88 : SMEFLQGRALLNA I GNLEL7GAFAEALKNLGHNLENVASQEPDAALGNGGLGRLASCFLD 1 47 
60 : SMEFLQGRALLNA I GNLGL7GPYADAL7KLGYSLEDVARQEPDAALGNGGLGRLASCFLD 1 1 9 
88 : SMEFLQGRALLNA I GNLEL7GEYAEALNKLGHNLENVASKEPDAALGNGGLGRLASCFLD 1 47 
92 : SMEFLQGRALLNA I GNLEL7GPYAEALSQLSYKLEDVAHQEPDAALGNGGLGRLASCFLD 1 51 
1 55 : SMEFLQGRALSNAVGNLGLNSAYGDALKRLGFOLESVASQEPDPALGNGGLGRLASCFLD 2 1 4 
161: SMEFLQGRALLNA I GNLELTDAYGDALKKLGHNLEAVACQERDAALGNGGLGRL ASCFLD 220 
90 : SMEFLQGRAL7NAVGNLELTGQYAEALQQLGHSLEDVATQEPDAALGNGGLGRLASCFLD 1 49 
140:SMEFLQGRAL7NAVGNLEL7GQYAEALQQLGHSLEDVATQEPDAALGNGGLGRLASCFLO 199 
1 44 : SMEFLQGRALTNA I GNLE I TGEYAEALKQLGQNLED VASQEPDAALGNGGLGRLASCFLD 203 
86 : SMEYLQGRAL7NAVGNLD IHNAYADALNKLGQQLEEVVEQEKDAALGNGGLGRLASCFLD 145 
92 : SMEFLQGRALTNA IGNLNI QDAYADALRKFGLELEE I TEQEKDAALGNGGLGRLASCFLD 1 5 1 
89 : SMEYLQGRALTNAI GNLNLQGPYADALRTLGYELEE I AEQEKDAALGNGGLGRLASCFLD 148 
88:SMEYLQGRALTNAVGNLGI7GAYAEAVKKFGYELEALVGQEKDAALGNGGLGRLASCFLO 147 
80 : SMEYLQGRALTNAVGNLA I TGAYADALKKFGYELEA I AGQEROAALGNGGLGRLASCFLO 1 39 
9 1 : SMEFLQGR7LTNAI GSLD I QN AYAOALNN LGHVLEE I AEQEKDAALGNGGLGRLASCFLD 1 50 
66 : SMEFL I GRLTGNNLLNLG8YQD VQDSLKAYD I NLTDLLEEE I DPALGNGGLGRLAACFLD 1 2 5 
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^^ms^fx. 2 

•f**-*?'!. 2 

->n>r:5l:*-X:J-*'fXH 
□ A^ 

Citrus^-fXH 
E. col i Hal Q 



1 48 : SLATINYPAWGYGLRYKYGLFKQR I TKDGQEEVAEDWLE I GSPIE VVRN-OV-SYP I KFY 205 
1 20 : SHATLNYPAWGYGLRYQYGLFKQL I TKDGQEEVAENWLEMGNPWE I VRN-D I -SYPVKFY 1 77 
1 48 : SLATLNYPAWGYGLRYKYGLFKQR I TKDGQEEVAEDWLELGNPIE 1 1 RM-OV-SYPVKFF 205 
152:SLATLNYPABGYGLRYKYGLFKQRITKDGQEEVAED»LEMGNPWEIVRN-0V-SYPVRFY 209 
215: SMATLNYPAWGYGLRYKYGLFKQR I TKDGQEEAAEDWLELSNPWE I VRN-DV-SYP I KFY 272 
221: SLATLNYPAWGYGLRYKYGLFKQM I TKDGQEEVAENSLE I ANPWELVRN-DV-SYS I KFY 278 
1 50 : SLATLNYPAWGYGLRYKHGLFKQ 1 1 TKDGQEEVAENWLEMGNPWE I VR7-0 V-SYPVKFY 207 
200:SLA7LNYPAWGYGLRYKHGLFKANHTKDGQEEVAENWLEMGNPWEIVR7-DV-SYPVKFY 257 
204 : SLATLNYPALGYGLRYEYGLFKQ 1 1 TKDGQEE I AENWLEMGYPWEVVRN-0 V-SYPVKFY 261 
1 46 : SMATLNLPAWGYGLRYRYGLFKQL I TKAGQEEVPEDWLEKFSPWE I VRH-OV-VFP I RFF 203 
1 52 : SMATLNLPAWGYGLRYRYGLFKQI I TKEGQEEVAEDWLEKFSPWE I VRH-DV-lYP I RFF 209 
1 49:SMATLNLPAWGYGLRYRHGLFKQI I TKKGQEE I PEDWLEKFSPWE I VRH-DV-VFPVRFF 206 
1 48 : SMATLNLPAWGYGLRYRYGLFKQC I TKEGQEE I AEDWLEKFSPWE I VRH-DI-VYPI RFF 205 
1 40 : SMATLNLPSWGYGLRYRYGLFKQR I AKEGQEE I AEDWLDKFSPWE I VRH-DV-VYP I RFF 1 97 
151: SHATLNLPAWGYGLRYRYGLFKQK I TKQGQEEVAEDWLEKFSPWEVVRH-DV-VFPVRFF 208 
126: SMATVGQSATGYGLNYQYGLFRQSFVDGKQVEAPDDWHRSNYPWF — RHNEALDVQVGI G 1 83 



m%iW*>C7L 2 
'f**<C7L 2 

E.coli Hal Q 



206 : GKVSTGSDGKRYWI GGEDI KAVAYDVP I PGYK7R7T I SLRLWSTQVPSADFDLSAFNAGE 265 
1 78 : GKV I EGADGRKEWAGGED 1 7AVAYD VP I PGYK7K7T I NLRUTTKLAAEAFDLYAFNNGD 237 
206 : GK V I TGSOGKKHW I GGED I LAVAYDVP 1 PGYK7RTT I SLRLWSTK VPSEOFDLYSFNAGE 265 
210: GK VVSGSDGKKHWVGGED I KAVAHDVP I PGYK7RST I NLRLWSTKAASEEFDLNAFNSGR 269 
273 : GKVVFGSDGKKRW I GGED I VAVAYDVP I PGYKTKTT I NL RLWSTKAPSEDFDLSS YNSGK 332 
279 : GKV VSGSDGRSHWTGGED I RAVAYDVP I PGYQTKT7 I NLRLWCTTVSSEDFDLSAFNAGE 338 
2 08 : GKV VEG7DGRMHW I GGENI KVVAHD I P I PGYKTKTTNNLRUSTTVPSQDFDLEAFNAGD 267 
2 58 : GK V VEGTDGRMHW I GGEN I K V V AHD I P I PGYKTK77NMLR LWST T VPSQDFDLE AFNAGD 317 
262 .GKVVEGTDGRKHWI GGEN I KAVAHDVP I PGYK7RTTNNLRLWS77VPAQDFDLAAFNSGD 32 1 
204:GHVEVLPSGSRKNVGGEVLQALAYDVPIPGYRTKNTNSLRLWEAKASSEDFNLFLFNDGQ Z63 
210: GQVEVNPDGSRQW I GGEV I QALAYDVP I PGYQTKNT I SLRLWEAKACADDFDLFLFNDGQ 269 
207 : GK VQVNPDGS RKWVDGDVVQALAYD VP I PGYGTKNT I SLRLWEAKARAEDLDLFQFNEGE 266 
206 : GHVE I LPDGSRKWVGGEVLNALAYDVP I PGYKTKNA I SLRLWDAKASAEDFNLFQFNDGQ 265 
1 98 : GHVE I SPDGKRKWAGGEVLNALAYDVP I PGYKTKNA I SLRLWDATATAEDFNLFQFNDGQ 257 
209 : GSVMVNPNGTRKWVGGEVVQAVAYD I P I PGYKTKNT I SLRLWDAKASAEOFNLFQFNDGQ 268 
1 84 : GK VTK DGR WEPEFT I TGQAWDLPVVGYRNGVAQPLRLWQATHAHP-FDLTKFNDGD 238 
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Citrus^-f^H 
E.coli Mai Q 



266 : HTKACE AQANAEK I CY I LYPGDESEEGK I LRLKQQYTLCSASLQD 1 1 SRFERRSGDR I K- 324 
238 : HAKAYEAQKKAEKI CYVLYPGDESLEGKTLRLKQQYTLCSASLQD 1 1 ARFEKRSGNAVN- 296 
266 :HTKACEAQANAEK I CY I LYPGOES I EGK I LRLKQQYTLCSASLQD 1 1 ARFERRSGEYVK- 324 
270 :HTEASEALANAEK I CY I LYPGDES I EGKTLRLKQQYTLCSASLQD 1 1 ARFERRSGASVN- 328 
333: HTE AAEALFNAEK I CFVLYPGDESTEGKALRLKQQYTLCSASLQD I VARFETRSGGNVN- 391 
339 : HAKANEARANAEK I CSVLYPGDESMEGK I LRLKQQYTLCSASLQD 1 1 SQFERRSGEHVN- 397 
268 :HASAYEAHLNAEK I CHVLYPGDESPEGK VLRLKQQYTLCSASLQD I IARFERRAGOSLS- 326 

318: HAS AYEAHLN AEK P HY R-DI I ARFERRAGDSLS- 349 

322 : HTKAYEAHLNAKK I CHI LYPGDESLEGKVLRLKQQYTLCSASLQD 1 1 ARFESRAGESLN- 380 
264 : YDAAAQLHSRAQQ I CAVLYPGDATENGKLLRLKQQFFLCSASLQD 1 1 ARFKEREDGKGSH 323 

270 : LESASVLHSRAQQ I CSVLYPGDATEGGKLLRLKQQYFLCSASLQD 1 1 SRFKERRQG 325 

267:YELAAQLHSRAQQICTVLYPGDATENGKLLRLKQQFFLCSASLQDI ISRFHERSTTEGSR 326 
266 : YESAAQLHARAQQ I CAVLYPGDATEEGKLLRLKQQYFLCSASLQD I FFRFKERKADRVSG 325 
258 :YESAAQLHSRAQQI CAVLYPGDATEEGKLLRLKQQYFLCSASLQD I IFRFKERKADRVSG 317 
269:YESAAQLHSRAQQICAVLYPGDSTEEGKLLRLKQQFFLCSASLQDMILRFKERKS — GR- 325 
239 : FLRAEQQG I NAEKLTKVL YPNDNHTAGKKLRLMQQYFQCACSVAD I LRRH — HLAG R 293 



mnamf-i-?^ 2 

Citrus^-<yH 
E.coli Ma I Q 



325 :-WEE — FPEKVAVQMNDTHPTLC I PELMR I L I DLKGLNWNEAWN I TQRTVAYTNHTVLP 380 
297 : -WDQ — FPEKVAVQMNDTHPTLC I PELLR I LMDVKGLSWKQAWE I TQRTVAYTNHTVLP 352 
325 :-WEE — FPEKVAVQMNDTHPTLC I PEL I Rl L I DLKGLSWKEAWN I TQRTVAYTNHTVLP 380 

329: -WED FPEKVAVQMNDTHPTLC I PELMR I L ID I KGLSWKDAWN I TQRTVAYTNHTVLP 384 

392 :-WEE FPEKVAVQMNDTHPTLC I PELMR I LMDLKGLSWEDAWK I TQRTVAYTNHTVLP 447 

398 : -WEE — FPEKVAVQMNDTHPTLC I PELMR I L I DVKGLAWKEAWN I TQRTVAYTNHTVLP 453 

327-.-WED FPSKVAVQMNDTHPTLC I PELMR I LIDVKGLSWNEAWS ITERTVAYTNHTVLP 382 

350: -WED FPSKVAVQMNDTHPTLC I PELMR I L I DVKGLSWNEAWS I TERTVAYTNHTVLP 405 

381 :-WED — FPSKVAVQMNDTHPTLC I PELMR I LMDVKGLSWSEAWS I TERTVAYTNHTVLP 436 
324 :Q~WS-EFPKKVA I QLNDTHPTLT I PELMRLLMDDEGLGWDESWN ITTRT1 AYTNHTVLP 380 
3 26 : PWNWS-EFPTKVAVQLNDTHPTLS I PELMRLLMDDEGLGWDEAWAVTSKTVAYTNHTVLP 384 
327:KWS — EFPSKVAVQMNDTHPTLAI PELMRLLMDDNGLGWDEAWDVTSKTVAYTNHTVLP 383 
326 : KWS — EFPAK VAVQLNDTHPTLA I PELMRLLMDVEGLGWDEAWD I TNKT I AYTNHTVLP 382 

318: KWS EFPSKVAVQMNDTHPTLA I PELMRLLMD VEGLGIDEAWAVTNKTVAYTNHTVLP 374 

326:QWS — EFPSKVAVQLNDTHPTLAIPELMRLLMDEEGLGWDEAWD1TTRTVAYTNHTVLP 382 
294 :ELHELADYEV — I QLNDTHPT I A I PELLRVL I DEHQMSWDDAWA I TSKTFAYTNHTLMP 350 
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Citrus*-* T'H 
E.coli Mai Q 



381 : EALEKWSYELMQKLLPRHVE I 
353 : EALEKWSFTLLGELLPRHVE I 
38 1 : EALEKRSYELHEKLLPRH I E I 
385 : EALEK1SMDLMEK LLP RHVE I 
448: EALEKf SLELMEKLLPRHVE I 
454 : EALEKWSFELMQSLLPRHVE I 
38 3 : EALEKWSLD I MQKLLPRH VE I 
406 : E ALEKWS LD I MQK LL PRHVE I 
437 : EALEKWSLD I MQKLLPRHVE I 
381: EALEKWSQAVMWKLLPRHME I 
385 : EALEKWSQPVMWKLLPRHME I 
384 : EALEKWSQSLMWKLLPRHME I 
383 : EALEKWSfl I VMRKLLPRHME 1 
375 : EALEKWSQAVMKKLLPRHME I 
383 : EALEKWSQAVMWKLLPRHME I 
351 :EALERWDVKLVKGLLPRHMQI 



I EA I OEELVHE I VLKYGSMDLNKLEEKLTTMR I LENFDL 440 
I AM I DEELLHT I LAEYGTEDLDLLQEKLNQMR I LDNVEI 4 1 2 
I EM I DEQL I NE I VSEYGTSDLDMLEKKLNDMR I LENFD I 440 
IEMIDEELIRTI I AEYGTAOSDLLDKKLKEMR I LENVEL 444 
I EK I DEELVRT I VSEYGTADPDLLEEKLKAMR I LENVEL 507 
I EK I OEELVDT I VSEYGTDDPKLLMGKLNELR I LENFHL 5 1 3 
I EK I DGELMN 1 1 1 SKYGTED7SL LKKK I KEMR I LON I DL 442 
IEKIDGELMNI 1 1 SK YGTEDTSLLKK K I KEMR I LDN I DL 465 
I ET I DEEL I NN I VSKYGT7DTELLKKKLKEMR I LDNVDL 496 

I EE I DKRFVAT I MS ERP-DLENKMPS-MR I L 4 30 

I EE I DRRFVAL I SK TRL-OLEDEVSN-MR I L 434 

I EE I DKRFVQT I RD — TRV-DLEDK I SS-LS I L 433 

I EE I DKRFKEMV I S TRK-EMEGK IDS-MR I L 432 

I EE I DKRFREMV I S — TRK-DMEGK I ES-MRVL 424 

I EE I DKRF I AMVRS TRS-DLESK I PS-MC I L 432 

INEINTR F-KT L 382 



mnm^-fzfL 44i 

Iftf^-f 7*L 2 413 

y-yvj'Efjyi. 441 

V^^^^L 445 

>P-Ot^-X^-f ZfL 508 

i^O\y>^JO 514 

-f^^-f^L 443 

-f^-f7*L 2 466 

h^D3->^7L 497 

mf&^-f^H 431 

V7^^^H 435 

->0-f 3l^-X±*>fyH 434 

4*S'C7H 433 

□ A* 425 

Citrus^-T^H 433 

E.coli Mai Q 383 



PSSVAELFIKPEI SVDDD7E7VEVHD-KVEASDKVVTNDEDDTGKK7S VK I EAAAE 495 

PSSVLEL L I KAEE-SAAD V E — KAADEEQEEEGKDD-SKDEETEA-VKAETTNEE 462 

PSSIANLFTKPK ET— S I VDPSE-EVEVSGKVV7ESVEVSDKVV7ESEKDELEE 491 

PAEFADI LVKTKEATD1 SSEEVQI S— KEGGEEEE-TSKEGGEEEEEKEVGGGREEGDDG 502 

PSAFADV I VKPVNKPVTAKDA-QNGV-KTEQEE-EKTA — GEEEED 548 

PSSVASI l-KDKITCQVDE D — KKI E I S-DEVD-GLVVVEESE — 551 

PDS I AKLFVKPKEKKESPAKLKEKLLVK-SL-EPSVVVEEKTVSKV — E I NEDSEEVEVD 498 
PDS I AKLF VKPKEKKESPAKLKEKLLVK-SL-EPSVVVEEK7 VSKV-E I NEDSEEVEVD 52 1 
PASI SQLFVKPKDKKESPAKSKQKLLVK-SL-ETI VEVEEKTELEEEAEVLSEIEEEKLE 554 

433 

437 

436 

435 

427 

435 

399 



-DH- 
-DN- 
-DN- 
-DN- 
-DN- 
-DN- 



-N- 



-EKTWPGDEKVWAK — LAV- 
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Citrus**f :?H 
E.coli Mai Q 



J2:m^r«.«^!iSfr ¥S PEPAVI PPKKVRMANLCVVGGHAVNGVAEIHSE 538 

463.EE7EVKKVEVEDSQAKIK R I FG-PHPNKPQV — VHMANLC V VSGHA VNGVAE I HSE 515 

III ' „Z DTELEKOED PVPAP I PPKMVRMANLCVVGGHAVNGVAE I HSD 534 

uo * 5* * ' *EKD6T¥K SS I GDXKKKlfEPWVPPKLVRHAIILCVyGGHAVIinrAE I IKE 562 

eco • -FGdIekoA VFF pvpif 1 PEPTVEPPKMVRMANLAV VGGHAVNGVAE I HSE 584 

552 . -EGD I EKQAVEEPVPK PAKL VRMANLC I VGGHAVNGVAE I HSO 59? 

11 FV ~ KS0 PKL-PRV-VRMANLCVVGGHSVNGVAAIHSE 573 

5SS. SEEVE AEEAS-S EDELDPFV-KSD PKL-PRV-VRMANLC VVGGHSVNGVAE I HSE 605 

438: 

437: . 

436: 

428: 

436: 

400: VHD KQV 



-ATK-PVV — HMANLCVVSSHTVNGVAQLHSD 461 
-LQK-PVV — RMANLCVVSSHTVNGVAQLHSO 465 
-PO.K-PVV — RMANLCVVSSHTVNGVAQLH5D 464 
-NPQKPVV RMANLCVVSAHTVNGVAELHSN 464 
-P-EK PV V — RMA NLC V V AGHT VNGVAELHSN 455 
-PKK-PVV— RMANLCVVSAHTVNGVAQLHSD 463 
HMAN LC V VGGFAVNG VAALHSD 427 



S»^-f^L2 
□ A* 

Cltrus^-^H 
E.coli Mai Q 



559: I VKEEVFNDFYELBPEKFQNKTNGVTPRRWI RFCNPPLSAI I TKWTGTEDWVLKTEKLAE 598 
516: VKDEVFNEFYKLHPEKFQNKTNGVTPRRWLSFCNPELSEI ! TKIH'GSDDWLVNTEKLAE til 
535: IVKEOVFNDFYQLHPEKFQNKTNGVTPRRNIRFCNPALSNI ITKilGTEDWVLNTEKLAE 594 
563: I VKDDVFNAFYKLWPEKFQNKTNGVTPRRWIRFCNPOLSKI ITQWI GTEDWI LNTEKLAE 62^ 
585: I VKQDVFNDFVQLWPEKFQNKTNGVTPRRWIRFCNPYLSDI ITNHIGTEDWVLNTEKVAE 644 
594 : I VKEQVFROFFELWPEKFQNKTNGVTPRRW I RFCNPELSS I LTKW I GSDDWVLNTEKLAE 653 
55! : I VKEDVFNSFYEMHIPAKFQNKTNGVTPRRWI RFCNPELSAI I SKI I GSODWVLNTOKLAE 610 
574; , VKEOVFNSFYEMWPAKFQNKTNGVTPRRU.RFCNPELSA! .SKW.GS dIvLMTDKLaI 6 ZZ 
60 : VKQDVFNSFYEMWPTKFQNKYNGVTPRR^.RFCNPALSALISKW.GSDDWVLNTOKLA UH 
462:ILKAELFADYVSVWPTKFQNKTNGITPRR»|RFCSPELSHIITKWLK7DQWVTNLELLAN 521 
466:ILKSELFASYVSIWPTKFQNKTNGI7PRR|||INFCSPELSRII7KWLK7DKWVTN^^^ 525 
4 : LKAELFADYVS.WPNKFQNKTNGIYPRRWLRFCSP^ 

2« S^ 1 *™^ 524 
456: 1 LKQELFADYVSmPNKFQNK7NGITPRRWLRFCNPELSE1VTKWLK7DCIiTSNLDLLTG 515 
464: LKADLFADYVSLWPNKLQNK7NGI TPRRWLRFCNPELSKI I TKWLKTDQWVTN LD LL VG 523 
428 : L VVKDLFPE YHQLWPNKFHN VTNG I TPRRW | KQCNP ALAAL LDKSLQKE-WANDLDQU N 486 
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Citrus* -f^H 
E.coli Mai Q 



i^-f^L 2 

Citrus^-fyH 
E.coli Mai Q 



599 : LQKFADNEDLQNEWREAKRSNK I KVVSFLKEKTGYSVVPDAMFD IQVKRI HEYKRQLLMI 658 
576 : LRKFADNEELQSEBRKAKGNNKHK I VSL I KEKT6Y VVSPDAUFOVQ I KR HEYKRQLLN 

c4* " J""^^"^"- 0 - ' ^"AAKRSNKVK VASFLKERTGYSVSPNAMFD I QVKR I HEYKRQLLNI 654 

622 : LRKFADNEDLQTQWREAKRNNKVKVAAFLRERTGYSVSPDSMFDIQVKRIHEYKRQLLNI 6SI 

645 : LRKFADNEDLQSEWRAAKKKNKLKVVSL I KERTGYTVSPOAMFO IQIKRI HEYKRQLLNI 704 

654 : LRKFADNKDLHTEWMEAKRNNKQKVVSL I KERTGYTVSPDAHFO I Ql KR I HEYKRQLMN 713 

6.1:LKKFADDEDLQSEWRAAKKANKVKVVSLIREKTGYm 6 ™ 

634 : LKKFADDEDLQSEWRAAKKANKVKVVSL . REKTGY I VSPDAMFDVQVKR I HEYKRQLLN I 693 

666 : LKKFADNEDLHSEWRAAKKANKMKV I SL I REKTGY I VSPDAMFDVQVKR I HEYKRQLLN I 725 

522 : LREFADNSELHAEHESAKMANKQRLAQY I LHVTGVS I DPNSLFD I QVKR HEYKRQLLN I £ 

526:LREFADNEDLQAEWLSAKRANKQRLAQYVLQVTGENIDPDSLFDIQVKRIHEYKRQLLNI III 

5 5:LRQFADNEELQSE«ASAKTANKKRLAQYIERVTGVSIDPTSLFD»QVKR HEYKRQLMN III 

5 5:LRKFADDEKLHAEWASAKLASKKRLAKHVLDVTGVTIDPNSLFDIQ.KRIHEYKRQLLN 584 

5 : RKFADDEKLHAEWAAAKLASKKRLAKHVLDVTGVT.DPDSLFD.QIKR HEYKRQLMN lit 

524:LRQFADNTELQAEWESAKMASKKHLADYIWRVTGVTIDPNSLFDIQVKRIHEYKRQLLN^ 583 
487 : LVKLADDAKFRDLYRVI KQANKVRLAEFVK^ 

T706 

659:FGIVYRYKKMKEHTAAERKTNFVPRVCIFGGKAFATYVQAKRIVKFltDVGATINHDPEI 7J8 

6 6:FGIVYRYKKMKEMSPEERKEKFVPRVCIFGGKAFATYVQAKRIVKFITDVGETVNHDPE 6 5 
655.LG VYRYKQMKEMSAREREAKFVPRVCIFGGKAFATYVQAKRIAKFITDVGAT.NHDPE 7 4 
682:FG VYRYKKMKEMNAAERKENFVPRVCIFGGKAFATYVQAKRI VKFITDVGATVNHDPE 741 
705 : LG VYRYKKMKEMSASEREKAFVPRVC I FGGKAFATY VQAKR I VKF I TD VAST I NHDPE I 764 
7 1 4 : LG I VYR YKKMKEMSAAERKEKYVPR VC I FGGKAFATYVQAKR I VKF I TD VGAT I NHDPE I 773 
671 : LGI VYRYKKMKEMSAKDR I NSFVPR VC I FGGKAFATYVQAKR I VKF I TDVAATVNHDPE 730 
694:LGIVYRYKKMKEMSAKDRINSFVPRVCIFGGKAFATYVQAKRIVKFITDVAATVNHDPE 753 
« J : , LG ' y; RVKKHK E«STEERAKSFVPR VC I FGGKAFATY I QAKR I VKF I TDVAAT VNHDSD 78 5 

582:LGVIYRYKKLKGMSPEERKNTT-PRTVMIGGKAFATYTNAKRIVKLVTDVGDVVNSDPDV 640 
586 : LGV I YRYKKLKEMSPEERKSTT-ARTVM I GGKAFATYTNAKR I VKLVDDVGSVVNSDPEV 644 

585:LGVVYRFKKLKEMKPEERKKTV-PRTVMIGGKAFATYTNAKRIVKLVNDVGDVVNSDPEV 643 
58S:LGAVYRYKKLKGMSAEERQKVT-PRTVMI GGKAFATYTNAKR I VKLVNDVGAVVNNDPDV 643 
1™ : ^y YRYKKLKEHSA ADRQK VT-PRTVMVGGKAFATYTNAKR I VKLVND VGAVVNNDADV 634 
584: LGAI YRYKKLKEMSPQERKKTT-PRTIMFGGKAFATYTNAKRI VKLVNDVGEVVNTDPEV 642 
547 : LHI LALYKE I RENPQADRV PR VFLFGAKAAPGYYLAKN 1 1 FA I NKVADV I NNDPLV 602 
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Citrus^-f^H 
E.coli Mai Q 



719 : GDLLKVVFVPDYNVSVAELL I PASDLSEHI STAGMEASGTSNMKFAMNGC I Q I GTLDGAN 778 
696 : GDLLKV VFVPDYNVSVAEVL I PGSELSQHI STAGMEASGTSNMKFSMNGCLL I GTLDGAN 755 
715: GOLLKV I FVPO YNVSAAELL I PASGLSQHI STAGHEASGQSNHKFABNGC I L I GTLDGAN 774 
742 : GDLLKV I FVPDYNVSVAEML I PASELSQHI STAGMEASGTSNHKFAHNGCLQ I GTLDGAN 80 1 
765 : GDLLKV I FVPDYNVSVAELL I PASELSQH I STAGMEASGTSNMKFSMNGCVL I GTLDGAN 824 
774 : GDLLKV VF I PDYNVS VAELL I PASELSQHI STAGMEASGTSNMKFSMNGC I L I GTLDGAN 833 
73 I : GDLLKVVF I PDYNVSVAEAL I PASELSQH I STAGMEASGTSNHKFAMNGC I L I GTLDGAN 790 
754 : GDLLKVVF I PDYNVSVAEAL I PASELSQHI STAGMEASGTSNHKFAMNGC I L I GTLDGAN 81 3 
786 : GDLLKVVFVPDYNVS VAEAL I PASELSQH I STAGMEASGTSNMKFAMNGC I L I GTLDGAN 845 
641 :NDYLKVVFVPNYNVSVAEML I PGSELSQHI STAGMEASGTSNMKFALNGCLI I GTLDGAN 700 
645 : NSYLKVVFVPNYNVSVAEVL I PGSELSQHI STAGMEASGTSNHKFALNRVLI I GTLDGAN 704 
644 :NEYLKVVFVPNYNVTVAEML I PGSELSQHI STAGMEASGTSNMKFALNGCLI I GTLDGAN 703 
644 : NKYLKVVF I PNYNVSVAEVL I PGSELSQHI ST AGHEASGTS NMKFS LNGC V 1 1 GTLDGAN 703 
635 : NKYLKVVF I PNYNVSVAEVL I PGSELSQH I STAGMEASGTSNMKFSLNGCV 1 1 GTLDGAN 694 
643 : NSYLKVVFVPNYNVSVAELL I PGSELSQHI STAGHEASGTSNMKFSLNGCL 1 1 GTLDGAN 702 
603 : GOKLK V VFLPDYCVSAAEKL I PAAD I SEQ I STAGKEASGTGNMKLALNGALTVGTLOGAN 662 



•>p-<?±x±^-f xl 

4**4 XL 2 
□ A* 

Citrus^-f XH 
E.coli Mai Q 



779 : VE I REEVGEENFFLFGAQAHE I AGLR-KERADGKFVPDERFEEVK— EFVRSGAFGSYN- 834 
756 : VE I REEVGEDNFFLFGAQAHE I AGLR-KERAEGKFVPDPRFEEVK — AF I RTGVFGTYN- 81 1 
775 : VE I RQEVGEENFFLFGAEAHE I AGLR-KERAEGKFVPDERFEEVK — EF I KRGVFGSNT- 830 
802 : VE I REE VGADNFFLFGAKARE I VGLR-KERARGKFVPDPRFEEVK — KFVRSGVFGSYN- 857 
825 : VE I REEVGEENFFLFGAKADQ I VNLR-KERAEGKF V PD PTFEEVK — KF VGSGVFGSNS- 880 
834 : VE I REEVGEDNFFLFGARAHD I AGLR-KERAEGKYVPDPCFEEVK — EYVRSGVFGSNS- 889 
79 1 : VE I REEVGEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK— RFVRSGVFGTYN- 846 
8 1 4 : VE I REEVGEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK — RFVRSGVFGTYN- 869 
846 : VE I REEVGEENFFLFGAEAHE I AGLR-KERAEGKFVPDPRFEEVK— EFVRSGVFGTYS- 90 1 
70 1 : VE I REE I GEDNFFLFGATADEVPQLR-KDRENGLFKPDPRFEEAK — QF I RSGAFGTYD- 756 
70S : VE I REE I GEENFFLFGATADE VPRLR-KERENGLFKPDPRFEEAK— KF I RSGVFGSYD- 760 
704 : VE I REEVGEENFFLFGATADQVPRLR-KEREDGLFKPDPRFEEAK—QF VKSGVFGSYD- 759 
704 : VE I REE VGQENFFLFGAKADQVAGLR-KDRENGLFKPDPRFEEAK — QL I RSGAFGTYD- 759 
695 : VEI REEVGQDNFFLFGAKADQVAGLR-KDRENGLFKPDPRFEEAK— QF I RSGAFGTYD- 750 
703 : VE I RQE I GEENFFLFGAGADQVPKLR-KEREDGLFKPDPRFEEAK — QF I RSGAFGSYD- 758 
663 : VE I AEKVGEEN I F I FGHTVKQVKA I LAKGYDPVKWRKKDKVLDAVLKELES-GKYSDGDK 721 
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Citrus^-fXH 
E.coli Mai Q 



835 : — YDDL I GSLEGNEGFGRADYFLVGKOFPSY I ECQEKVDEAYRDQKRWTTUS I LNTAGSY 892 
812: YEELMGSLEGNEGYGRADYFLVGKDFPDY I ECQDKVDEAYRDQKKWTKMS I LNTAGSF 869 
83 1 : — YDELLGSLEGNEGFGRGOYFL VGKDFPSY I ECQEKVDEAYRDQK I WTRMS I LNTAGSY 888 
858: YDEL I GSLEGNEGFGRADYFLVGQDFPSYLECQEEVDKAYRDQKKHTRMS I LNTAGSS 915 
881 : YDEL I GSLEGNEGFGRADYFLVGKOFPSY I ECQEKVOEAYRDQKRWTRMS I HNTAGSF 938 
890: YDELLGSLEGNEGFGRADYFLVGKDFPSYVECQEQVDQAYRDQQKWTRMS I LNTAGSF 947 
847 : YDDLMGSLEGNEGYGRADYFL VGKDFPSY I ECQEKVDKAYRDQKLWTRMS I LNTASSS 904 
870 : YDDLMGSLEGNEGYGRADYFL VGKDFPSY I ECQEKVDKAYRDQKLWTRMS I LNTASSS 927 
902 : YDELMGSLEGNEGYGRADYFL VGKDFPSY I ECQEKVDEAYRDQKLWTRMS I LNTAGSS 959 
757 : — YNPLLESLEGNSGYGRGDYFL VGHDFPSYMDAQARVDEAYKDRKRW I KMS I LSTSGSG 8 1 4 
761 : YNP LLDSLEGNSGYGRGDYFLVGYDFPSYMDAQEK VDEAYRDKKRWLKMS I LSTAGSG 818 
760 : —YGPLLDSLEGNTGFGRGDYFL VGYDFPSYHDAQAKVDEAYKDRKGWLKHS I LSTAGSG 8 1 7 
760 : — YAPLLDSLEGNSGFGRGDYFLVGYDFPS Y I DAQAQVDEAYKDKKKW I KMS I LNT AGSG 8 1 7 
751 : YTPLLDSLEGNTGFGRGDYFL VGYDFPSY I DAQAR VDEAYKDKKKWVKMS I LNTAGSG 808 
759 : YNPLLDSLEGNTGYGRGDYFLVGYDFPSYLEAQDRVDQAYKDRKKWLKMS I LSTAGSG 816 
722:HAFDQMLHSIGKQGG-DP — YLVMA-DFAAYVEAQKQVDVLYRDQEAWTRAAILNTARCG 777 



m&m*<{7L 893 

m&mf'CfL 2 870 

•tf-'V^-f^-f^L 889 

V^V^-f^L 916 

vP-f5t^-7C^-f^L 939 

948 

-f^^-f^L 905 

•f^-<^L 2 928 

tP3->M^L 960 

mmmf^yn sis 

V5V>^^^H 819 

->P-f5t^-X^^^H 818 

-f**-fXH 818 

aA* 809 

Citrus^'f'^'H 817 

E.colf Mai Q 778 



KFSSDRT I HEYAKD I H — N I EAVE I A 
KFSSDRT I HQYARD IW — RIEPVELP 
KFSSDRT I HEYAKD I W — N I QPVVFP 
KFSSDRT I HEYARE I W — N I EPVKLE 
KFSSDRT I HEYAKD I W — N I KQVELP 
KFSSDRT I HQYAKD I W~ N I HPVNLP 
KFNSDRT I HEYAKD I W— 0 1 KPV I LP 
KFNSDRT I HEYAKD 1 11— D I KPV I LP 
KFSSDRT I HEYAKD I W— D I SPA I LP 
KFSSDRT I SQYAKE I W — N I AECRVP 
KFSSDRT I AQYAKE I II — N I EECRVP 
KFSSDRT I AQYAKE I N — N I EACPVP 
KFSSDRT I AQYAKE I W—G I TASPVS 
KFSSDRT I DQYAKE I W—G I SACPVP 
KFSSDRT I AQYAKE I W-N I TECRTS 
MFSSDRS I RDYQAR I WQAKR 
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